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Executive Summary

EXECUTIVE SUMMARY

This Construction Documentation Report summarizes the implementation of the Activated
Carbon Pilot Study (ACPS) in the lower Grasse River in Massena, New York. The ACPS was
designed to evaluate a promising new technology for the remediation of sediments containing

polychlorinated biphenyls (PCBs) in the lower Grasse River.

The technology implemented for this pilot study consists of the addition of activated carbon to
the upper layer of the sediment bed. Recent laboratory and focused field studies conducted by
Stanford University, University of Maryland Baltimore County (UMBC), and others have
demonstrated that mixing activated carbon into surface sediments successfully sequesters PCBs,
and is effective in reducing PCB bioaccumulation in benthic organisms and reducing release of
bioavailable PCBs into the water column. The overall objective of the ACPS is to verify that the
bioavailability of PCBs within lower Grasse River sediments can be effectively reduced at the
tield scale through the placement and mixing (by mechanical or natural processes) of activated

carbon into surface sediments.

To achieve this objective, Alcoa implemented a pilot demonstration that began with laboratory
studies and land-based equipment testing, continued with field-scale testing of alternative
placement methods, and culminated in fall 2006 with a field demonstration of the most
promising activated carbon application and mixing methods to a 0.5-acre pilot area within the
lower Grasse River. Environmental monitoring activities were conducted prior to and during
the in-river construction to evaluate the potential for water quality and other environmental
impacts that may be associated with activated carbon placement and mixing operations. The
ACPS includes a detailed 2-year post-implementation physicochemical and biological

monitoring program to evaluate the longer-term effectiveness of the activated carbon treatment.

Based on the results of initial laboratory studies that evaluated bioavailability reductions
achieved at different activated carbon doses, a target application concentration of 2.5 percent
activated carbon (dry weight basis) was used in the Grasse River field demonstration. Three
treatment options were implemented within the pilot study area; two that applied and actively
mixed activated carbon into the surface sediments and one that placed activated carbon on the
sediment surface (without mixing). Placement and mixing of the activated carbon into the

surface sediments was achieved using two different devices: 1) a 7 x 12-foot enclosed device

Construction Documentation Report November 2007
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Executive Summary

that first applied (sprayed) activated carbon onto the sediment surface, and then mixed the
material into near-surface sediments using a roto-tiller type mechanical mixing unit; and 2) a 7 x
10-foot tine sled device that included direct injection of activated carbon into near-surface
sediments. The third treatment option consisted of the application of activated carbon to the
sediment surface using the tiller device, but with the mixing devices removed. Monitoring of
this “unmixed” treatment area will be performed to evaluate the rate and extent of
incorporation of the surficial layer of placed activated carbon into near-surface sediments over

time through natural processes (e.g., bioturbation).

Sediment cores were collected immediately following the fall 2006 application of activated
carbon, and samples were submitted for quick turn-around laboratory analyses to verify
achievement of the target dose of activated carbon. While variability in baseline concentrations
and analytical recovery procedures resulted in uncertainties associated with interpretation of
individual total organic carbon (TOC) and black carbon-chemothermal pre-combustion (BC-T)
measurements, respectively, a weight-of-evidence approach that used multiple comparisons
was employed to inform real-time field decisions relative to the activated carbon application.
Following completion of field activities, UMBC refined and improved a black carbon-chemical
pre-oxidation (BC-C) method, resulting in a more accurate and precise procedure to confirm
activated carbon concentrations in Grasse River sediments, relative to TOC and BC-T methods.
Subsequently, archived baseline and post-application sediment samples were analyzed by
UMBC using the confirmatory BC-C method, to determine with greater confidence the activated

carbon dose achieved by the various application techniques.

General findings from the ACPS field demonstration, as detailed in the main body of the
Construction Documentation Report, can be summarized as follows:

« Activated carbon was successfully applied to sediments in the Grasse River pilot area in
a safe manner without any health and safety effects to site workers or the community.

« The confirmatory BC-C data validated the earlier field weight-of-evidence estimates.

» The overall average activated carbon dose achieved throughout all treatment areas
ranged from 3.2 to 5.3 percent (based on BC-C analysis of 5-point composite samples),
successfully exceeding the target dose of 2.5 percent.

« No measurable changes in water column PCBs were observed adjacent to or

downstream of the ACPS area during activated carbon application. Turbidity levels
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during the performance of the project never approached the action level of 25
nephelometric turbidity units (NTUs) above background. Water quality monitoring
performed immediately adjacent to the ACPS area indicated that only a small increase in
turbidity occurred during activated carbon application and/or mixing using the tine sled
and tiller equipment. The levels measured downstream of the ACPS area were only
slightly higher than those measured upstream (average turbidity and total suspended
solids [TSS] increases of roughly 0.2 NTU and 0.8 mg/L, respectively), suggesting that
the applications did not have a significant effect on downstream water quality.

« The water column monitoring data indicate that construction activities did not have a
significant impact on water quality in the river, and suggest that the use of silt curtains
to contain suspended solids and/or activated carbon is not necessary for future

applications of activated carbon using the tine sled or tiller equipment.

The data also indicated that the application and mixing equipment used in this field
demonstration resulted in spatial variability of the achieved activated carbon dose. While such
variability could likely be reduced through additional design refinements of the application and
mixing equipment, the spatial variability resulting from this pilot demonstration will continue
to be monitored to evaluate the rate and extent of mixing over time through natural processes

(e.g., bioturbation).

As discussed above, a detailed 2-year post-implementation physicochemical and biological
monitoring program will be initiated to evaluate the effectiveness of the field demonstration.
The results of this ongoing monitoring program will be presented in future ACPS reports.
Ultimately, results of the project will be incorporated into the evaluation (e.g., modeling)
framework that has been developed for the lower Grasse River to determine the potential for
system-wide bioavailability reductions associated with larger-scale application of this
technology in the lower Grasse River as part of the revised Analysis of Alternatives Report for

the site.
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Introduction

1 INTRODUCTION

This Construction Documentation Report describes the activities performed as part of the 2006
Activated Carbon Pilot Study (ACPS) conducted by Alcoa Inc. (Alcoa) within the lower Grasse
River in Massena, New York (Figure 1-1). The ACPS was designed to evaluate a new
technology for the remediation of sediments containing polychlorinated biphenyls (PCBs) in the

lower Grasse River.

The overall objective of the ACPS is to verify that the bioavailability of PCBs within the lower
Grasse River sediments can be effectively reduced at the field scale level through the addition of
activated carbon which, in turn, is expected to sequester PCBs within the sediment and result in
the reduction of PCB levels in both the water column and fish of the lower Grasse River. To
achieve this objective, Alcoa implemented a two-phased pilot demonstration that began with
laboratory studies and land-based equipment testing (Phase 1), continued with field-scale
testing of alternative placement methods, and culminated in fall 2006 with a field
demonstration of several activated carbon application and mixing methods (Phase 2). Prior to
and during this construction period, environmental monitoring activities were conducted to
evaluate potential water quality and other impacts that may be associated with activated carbon
placement and mixing operations. Alcoa will conduct a 2-year post-activated carbon
application physicochemical and biological evaluation to assess and verify the effectiveness of

the treatment.

Ultimately, results of the project will be incorporated into the evaluation (e.g., modeling)
framework that has been developed for the lower Grasse River to determine the potential for
system-wide bioavailability reductions associated with larger-scale application of this
technology in the lower Grasse River. Activated carbon placement could potentially be
designed to directly address key PCB bioaccumulation risk issues identified within the lower
Grasse River, building on encouraging laboratory studies performed on sediments collected
from the Grasse River and other similar sites, as summarized in the ACPS Work Plan (Alcoa
2006b). Placement of activated carbon in the lower Grasse River has the potential to be less
disruptive to the benthic environment than some alternative remediation approaches. There may
also be significant cost advantages in using this technology, compared with other available remedial

options.
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Introduction

1.1 Background

The lower Grasse River is currently under a fish consumption advisory from the New York
State Department of Health (NYSDOH) due to elevated PCB levels found in fish (NYSDOH
2006). Results of site investigation work conducted to date indicate that the major source of
PCB:s to the fish is from sediments in the river, which have been impacted by past
discharges (Alcoa 2001). The technology implemented for this pilot study consists of the
addition of activated carbon to the upper layer of the sediment bed. Recent laboratory
studies by Ghosh, Luthy, and others have demonstrated that this technology is effective in
reducing PCB bioaccumulation in benthic organisms, PCB release into the water column,
and PCB uptake by semi-permeable membrane devices (SPMDs). Laboratory work with
sediment from the lower Grasse River has shown that adding 2.5 percent activated carbon
(by weight) reduced PCB uptake in the freshwater clam Corbicula fluminea by 95 percent
(McLeod et al. in press 2007) and in the freshwater oligochaete Lumbriculus variegatus by 93
percent (Sun and Ghosh 2005). These studies, as well as others related to the use of
activated carbon to reduce PCB bioavailability, are further detailed in the ACPS Work Plan
(Alcoa 2006b). As shown on Figure 1-2, adding 2.5 percent activated carbon to the Grasse
River sediments in the laboratory resulted in the largest reduction in PCB bioaccumulation
compared to untreated sediment. However, significant reductions were also observed for
smaller doses of activated carbon, with 86 and 67 percent reductions for 1.3 and 0.7 percent

activated carbon doses, respectively.

Based on these results, the addition of activated carbon to sediments in the lower Grasse
River has the potential to achieve significant reductions in PCB mobility and bioavailability
in the treated in situ sediments. This, in turn, is expected to result in corresponding

reductions of PCB levels in both the water column and fish of the lower Grasse River.

1.2 Study Objectives

The Final Work Plan approved by U.S. Environmental Protection Agency (USEPA) for this
study (Alcoa 2006b) identified the following study objectives:

1. Evaluate the ability to deliver activated carbon into in-place sediments and
determine the extent to which PCBs and sediments are released to the river during
application.

2. Measure the change in PCB bioavailability to deposit-feeding benthic organisms that

results from activated carbon amendment.
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Introduction

3. Evaluate changes in PCB desorption kinetics and equilibrium partitioning from
sediments that result from activated carbon amendment.

4. Evaluate whether the erosion potential of the sediments is altered by activated
carbon amendment.

5. Evaluate changes to the benthic community, if any, as a result of this in situ

treatment application.

To achieve these objectives, Alcoa conducted the following activities:
« Performed laboratory testing to evaluate the efficacy of this technology specifically
for use on the Grasse River
« Designed and fabricated equipment especially for the application of activated carbon
to Grasse River sediments
» Conducted site-specific baseline monitoring activities
« Applied activated carbon to surface sediments in a 0.5-acre area in the Grasse River

« Monitored noise, water quality, and sediments during activated carbon application

In addition to the activities performed to date, Alcoa will conduct a longer term

physicochemical and biological monitoring program, as discussed in detail in Section 5.

1.3 Study Design

The ACPS was conducted in two phases: Phase 1 — off-site land-based testing of various
application and mixing techniques; and Phase 2 — in-river application and mixing of
activated carbon to sediments in a 0.5-acre portion of the lower Grasse River using the most
effective application and mixing technique or techniques, as determined during the land-
based testing. In addition, a 2-year post-treatment physicochemical and biological
assessment is planned to assess the effectiveness of the activated carbon addition in
reducing the bioavailability of PCBs in the treated sediments. The decision to extend the
physicochemical and biological assessments to a third year will be based upon the results of

the monitoring conducted over the first 2 years.

1.3.1 Site Selection

The original plan was to conduct the ACPS in a shallow, nearshore area of the river (i.e.,

an area with water depths less than 5 feet) with surface sediment PCB concentrations
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generally in the 10 to 50 parts per million (ppm) range. However, sediment samples
collected from several targeted nearshore areas of the river in 2006 contained PCB levels
that were relatively low (i.e., less than 5 ppm) and often below the detection limit. For
this reason, sampling from several areas within the main channel of the river was
conducted in June and July 2006 to identify a deeper water location with surface
sediment PCB concentrations greater than 5 ppm. The PCB results from this sampling
effort, along with the physical characteristics of each respective candidate area, were
evaluated and discussed with the Agencies (see Section 1.4) in July 2006, and served as

the basis for the selection of the ACPS area.

The selected ACPS area consists of an approximately 75 feet wide by 500 feet long area
(0.9 acres) situated along the northern portion of the main channel of the river between
sediment probing Transect (T)44 and T45, approximately 3.5 miles downstream of
Outfall 001 (Figure 1-3). As described in the Work Plan (Alcoa 2006b), this area was
initially subdivided into three sub-areas (covering 0.5 acres of the 0.9-acre ACPS area)
for in-river testing and activated carbon application. As described in Section 3, the
ACPS area was subsequently re-divided into four sub-areas (covering the same 0.5
acres) to accommodate additional activated carbon testing (Figure 1-4). The T44-T45
ACPS area was selected for the following reasons:

» Surface sediment PCB concentrations in this area are generally within the target
range (greater than 5 ppm).

o The study area is situated within a contiguous fine sediment deposit, which
reduced the potential for encountering rocks, boulders, and other obstacles that
are often found close to the sediment surface in coarse sediment deposits within
the lower Grasse River.

o Theriver is relatively wide in this area, which allowed less of the river cross-
section to be closed to navigation from silt curtain deployment.

« The river bottom is relatively flat, which simplified placement and mixing

operations during the study.

It should be noted that a number of the site selection criteria (flat bottom, limited chance
for obstructions) were incorporated into the study design based on the recognition that

this was the first time that the technology was being deployed in a deeper water
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environment and the first time that the equipment developed for the project was being
tested in an actual field application. The equipment design and testing conducted
during the Phase 1 land based efforts did incorporate capabilities to address bottom
obstructions in the river and the equipment is also expected to be functional on mild to

moderate bottom slopes.
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Introduction

The selected ACPS area is situated in about 15 to 17 feet of water and has a relatively flat
river bottom. Sediments in this area are primarily composed of silt, fine sand, and trace
organics. Probing measurements of sediment thickness from this area in 2006 indicated

that about 1.2 to 4.4 feet of relatively soft sediment overlie harder substrate in this area.

Sediment core samples were collected from the general T44-T45 area during June/July
2006. Four of the 15 samples in this reach of the river were located within the ACPS
area: A4-1, A4-3, A4-5, and A4-7 (see Figure 1-3). The surface (i.e., top 3 inches)
sediments in these cores contained 13.1, 5.7, 4.2, and 6.6 ppm dry weight PCBs,
respectively. The other 11 samples collected in 2006 within the vicinity of the ACPS area
contained surface PCB concentrations ranging between 2.5 to 8.1 ppm. Surface sediment
samples collected historically (1991 to 2004) from this general area contained similar
PCB concentrations (0.7 to 14.3 ppm; Alcoa 2001, 2004, 2005). The physical and chemical
properties of the surface sediments collected from this general area are presented in

Table 1-1.

1.3.2 Study Components
As described in Section 1.3.1, the ACPS area was divided into four sub-areas
(comprising a total of about 0.5 acres) during implementation, as shown on (Figure 1-4):
 Initial Testing Area: approximately 50 feet by 100 feet
« Mixed Tiller Treatment Area: approximately 75 feet by 150 feet
« Tine Sled Mixed Treatment Area: approximately 60 feet by 50 feet
« Unmixed Tiller Treatment Area: approximately 50 feet by 50 feet

These sub-areas were separated by buffer zones (in which no activated carbon was

placed) to reduce the potential for overlap between treatments.

The pilot study was conducted in two phases. Phase 1 focused on design, fabrication,
and testing of various application and mixing techniques in a controlled upland (e.g.,

tank) setting at J.F. Brennan Company’s (Brennan’s) facility in La Crosse, Wisconsin.
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Table 1-1
Physical and Chemical Properties of Surface Sediments in Vicinity of the Activated Carbon Pilot Study Area
Collection Surface® Sediment PCBs
Year Sample ID (ppm) Total Organic Carbon (%) | Dry Density (g/cm3) Solids Content (%)
1991 S-R7-B01 14.30 6.4
S-R7-T2-L1 7.20 5.3
S-R7-T2-L2 5.80 6.0
S-R7-T2-L3 3.77 5.5
2001 V-48 7.24 4.0 331
2003 SED-T44-SSN 0.70 17 0.75 58.7
SED-T44-N 10.01 54 0.29 284
SED-T44-M? 3.29 49 0.34 28.8
SED-T44-S 3.91 44 0.33 32.9
SED-T46-N 5.59 5.9 0.32 29.0
SED-T46-M? 3.54 6.1 0.34 314
SED-T46-S 4.43 4.8 0.31 30.3
2004 SED-T46-MA? 5.24 7.2 0.32 284
SED-T46-MB 4.58 3.7 0.37 338
SED-T46-MC 4.03 49 0.30 30.7
SED-T46-MD 5.59 47 0.33 33.0
SED-T46-ME 5.58 5.0 0.35 34.1
2006 A4-1 13.06
A4-2 3.09
A4-3 5.74
A4d-4 4.19
A4-5 4.22
A4-6 2.85
A4-7 6.64
A4-8 2.66
A4-9 4.35
A4-10 3.00
A4-11 8.08
A4-12 2.52
A4-13 6.09
A4-14 3.39
A4-15 5.33
Notes:
1. Surface sediments are defined as the top 3 inches of sediment column.
2. Values represent an average of the top 8 centimeters of sediment column.
PCB - polychlorinated biphenyl ppm - parts per million
% - percent g/cm3 - grams per cubic centimeter
--- - notmeasured
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Phase 2 consisted of initial in-river testing of the application and mixing techniques that
proved most successful during the initial upland trials, followed by full-scale application
of activated carbon to the river sediment. The in-river phase of the pilot program
consisted of three components:

1. Final equipment testing and refinement of operating procedures were performed
in the Initial Testing Area. Each piece of equipment was tested and sediment
samples were collected to evaluate performance relative to the project objectives.

2. Activated carbon was applied and mixed into the surface sediments in the Mixed
Tiller and Tine Sled Mixed Treatment Areas. Activated carbon was applied but
not mixed into the sediments in the Unmixed Tiller Treatment Area; this portion
of the study area will be used to evaluate the incorporation of the added
activated carbon into the native sediments through natural processes (e.g.,
bioturbation). Although the objective of the ACPS was to treat the biologically
active zone of the sediments (i.e., the top 3 inches), the vertical control tolerances
of the application techniques were such that mixing to a depth of up to six inches
was anticipated. Therefore, a post-application concentration (or “dose”) of 2.5
percent activated carbon (dry weight basis) in the top 6 inches of sediment was
targeted for the mixed and unmixed treatment areas. Details regarding the
application of activated carbon to the river sediments are presented in Section 3.

3. In-field monitoring prior to, during, and after application included water column
sampling (during), sediment sampling (pre, during, and post), benthic
community and aquatic habitat assessments (pre and post), field PCB biouptake
studies (pre and post), and sediment erosion potential testing (pre and post).
Details regarding the in-field monitoring activities are presented in Sections 2.3,
3.4, and Appendix A. At the time this ACPS report was prepared, baseline PCB
desorption rates, aqueous equilibrium, and benthic invertebrate uptake rates
were being conducted by University of Maryland Baltimore County (UMBC).
These baseline data, along with the results of Year 1 post-application monitoring

activities, will be documented in future submittals.

1.4 Project Team

Numerous entities participated in the development and implementation of the ACPS. The

general responsibilities of each organization are presented below, and the pilot study
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organization chart is included as Figure 1-5.

« Agencies — Provided regulatory oversight throughout the ACPS. USEPA served as the
lead oversight agency. In addition, representatives from the St. Regis Mohawk Tribe
(SRMT), the New York State Department of Environmental Conservation (NYSDEC),
National Oceanic and Atmospheric Administration (NOAA), USEPA Office of
Research and Development (ORD), USEPA Environmental Response Team, U.S.
Army Corps of Engineers Research and Development Center, and NYSDOH also
participated through document reviews, meeting participation, and periodic site visits.

o Alcoa — Responsible for the overall management of the pilot study activities
including construction, monitoring, and coordination with the Agencies. All
organizations involved in the implementation of ACPS activities (e.g., construction,
monitoring, and data management) reported directly to Alcoa. In addition, the
Alcoa Massena ChemLab (ChemLab) was responsible for analysis of water column
samples collected during implementation. Northeast Analytical, Inc. (NEA)
contracted directly with Alcoa and was responsible for laboratory analyses of the
sediment samples collected prior to and during implementation.

« Anchor Environmental, L.L.C. (Anchor) — Served as the technical and construction
manager for the ACPS.

« Blasland, Bouck & Lee, Inc. (BBL), now known as ARCADIS of New York, Inc.
(ARCADIS BBL) - Served as the project field engineer throughout construction and
conducted environmental monitoring activities.

« J.F. Brennan — Subcontractor to TtEC with responsibility for the marine construction
activities associated with the project.

« Camp Dresser & McKee, Inc. (CDM) — Responsible for Environmental Health and
Safety (EHS) and served as the Alcoa Responsible Person (ARP) for safety oversight.

« Earth Tech Company - Served as USEPA’s oversight contractor and was present on
site for the duration of the ACPS.

« Quantitative Environmental Analysis, LLC (QEA) — Responsible for data
compilation, management, and interpretation.

« Tetra Tech EC (TtEC) — Prime contractor with overall responsibility for
implementing the construction of the ACPS.

« UMBC - Served as technical consultant throughout the ACPS.

« Stanford University (Stanford) — Served as technical consultant throughout the ACPS.

Construction Documentation Report November 2007
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1.5 Environmental Health and Safety

Safety and environmental compliance were critical considerations in the design and
implementation of the ACPS. Each project component was developed to provide for the
health and safety of personnel involved with construction and monitoring activities, and to
maintain adequate protection of the community and surrounding environment (see Section
1.7.1 for community health and safety measures). All health and safety components were
developed consistent with applicable Occupational Safety and Health Administration
(OSHA) regulations, Alcoa’s EHS standards and requirements, and the corporate health and
safety programs of each organization on the ACPS team. Throughout the ACPS, safety was

maintained as the highest priority.

ACPS-specific safety and environmental compliance measures were continually reinforced
with site personnel throughout the project planning and implementation stages. Key
elements of the EHS program included project planning and the identification and
assessment of hazards and control measures associated with activities to be performed as
part of the ACPS. Safety and environmental compliance were reinforced and maintained
throughout the ACPS through institution of the following practices:
« Health and Safety Plans (HASPs) specific to construction (TtEC 2006) and
monitoring activities (BBL 2006).
« Task-specific Alcoa Project Environmental Health and Safety Reviews (PEHSRs) and
follow-through on identified punch list action items.
« Site orientation training for all personnel and visitors on site.
+ Daily morning safety meetings for all site workers and weekly ACPS safety team
meetings.
+ Self audits of ACPS operations, as well as an audit by an Alcoa safety professional.
» A safety action items list was maintained to track and follow-through on identified

safety-related items that would require correction or implementation.

The ACPS was successfully completed with zero health and safety incidents and zero

environmental non-compliance incidents.
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1.6 Permit Equivalency

ACPS activities were conducted under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and were subject to the permit exclusion of
CERCLA Section 121(e). As requested by USEPA, Alcoa conducted a permit equivalency
evaluation consisting of a coastal resources and floodplain assessment (Alcoa 2006a), which

is outlined below.

1.6.1 Coastal Resources Assessment

The New York State (NYS) designated coastal zone extends from the confluence of the
Grasse and St. Lawrence Rivers upstream beyond the Alcoa Bridge, and; therefore, the
ACPS area was covered by the NYS Coastal Management Program (CMP). As such, a
Federal Consistency Assessment Form and coastal zone consistency assessment (CZCA)
were completed. These assessments included a discussion of the site location/setting,
site history, proposed remedial action, and consistency of the proposed remedial action
with the applicable NYS CMP policies as dictated by completion of the Federal
Consistency Assessment Form. Based on the completed assessment, activities proposed

as part of the ACPS were determined by USEPA to be consistent with the NYS CMP.

1.6.2 Floodplains Assessment

Since the ACPS took place within the designated 100- and 500-year floodplain, a
floodplain assessment was developed that included: a description of the proposed
action, the effects of the proposed action on the floodplain, a discussion of the impacts of
the ACPS as compared to other options, and measures to mitigate potential harm to the
floodplain if there is no practicable alternative to locating in or affecting the floodplain,
including impacts to the ACPS from flooding events. Following USEPA’s determination
of negligible impacts to the floodplain from implementation of the ACPS, no additional
assessments were required and no measures to mitigate potential harm to the floodplain

were necessary.

1.7 Community Relations
Alcoa, working in coordination with USEPA, initiated and maintained a community
relations program for the Grasse River project to keep the local community informed about

the status of site work, provide opportunities for community members to ask questions
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about current and future activities, and gather feedback from interested parties related to
the project. To this end, Alcoa held public meetings and availability sessions, developed
community updates and fact sheets, formed the Community Advisory Panel (CAP), and

posted information on the project website (www.thegrasseriver.com). Each of these forums

allowed for community members to interact with Alcoa and obtain information regarding

river studies, including the ACPS.

Community relations activities conducted in support of the ACPS included two CAP
meetings, a Grasse River site tour, and a mass mailing of a community update and fact
sheet. In early September 2006, Alcoa (in conjunction with USEPA) sent a mass mailing to
residents of Massena and the surrounding communities. This mailing included a Superfund
Program Update on the Remedial Options Pilot Study (ROPS) conducted in 2005, along with
a summary of the ACPS (see Appendix B). This information was also posted on the Grasse
River project website. In addition, Alcoa hosted a CAP group meeting and tours of the
ACPS project site for the CAP group and the St. Lawrence River Remedial Action

Committee on September 27, 2006. Community relations activities are ongoing.

1.7.1 Community Health and Safety

As outlined in the ACPS community mailer (Appendix B), Alcoa implemented several
measures to proactively address community health and safety during the ACPS.
Monitoring measures included water quality and noise monitoring (detailed in Section
3.4 and Appendix A). Results of these monitoring efforts indicated no issues associated
with the ACPS. In addition, Alcoa posted lighted warning buoys and signs marking the
extent of the ACPS in-river area. Security personnel monitored the ACPS area during
non-active work hours to mitigate trespassing, vandalism, or accidental entry to the site.
Since site mobilization and demobilization activities included transport of heavy loads
through a residential area (i.e., Massena Center), Alcoa took precautions by:
coordinating with the school superintendent to provide notification regarding affected
school bus routes; requiring strict adherence by the project team (including delivery
trucks) to reduced speed limits; and escorting delivery loads through this area near
possible low overhead utility lines. No community issues were identified during

implementation of the ACPS.
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2 PRE-CONSTRUCTION ACTIVITIES

Pre-construction activities included land-based testing activities conducted as part of Phase 1
(see Section 1.3) as well as Phase 2 activities conducted prior to in-water construction including

a bathymetric survey and baseline monitoring activities.

2.1 Land-based Testing Activities
As part of Phase 1 of this study, Alcoa and its consultants designed and fabricated

equipment especially for the application of activated carbon to the Grasse River sediments.

2.1.1 Equipment Design, Fabrication, and Testing

Equipment was designed to place activated carbon on top of or incorporated within
sediment in the Grasse River, with the goal of achieving a post-application activated
carbon concentration of approximately 2.5 percent (dry weight basis) in the top 6 inches
of sediment without exceeding water quality criteria. As such, equipment design,
fabrication, and testing focused on these objectives. The equipment design was an
iterative process through which refinements were made based on input from Alcoa’s
team during equipment development. Initial testing of the performance of various
application and mixing equipment was conducted in controlled test tanks at the Brennan
facility in La Crosse, Wisconsin, and culminated in a land-based demonstration of
candidate techniques with USEPA on August 15, 2006. Following application of
activated carbon as part of the Phase 1 land-based demonstration, sediment core
samples (3-inch diameter) were collected from the test tanks and submitted to NEA for
total organic carbon (TOC), percent moisture, and bulk density analyses to evaluate the
effectiveness of the equipment in achieving the desired dose of activated carbon (2.5
percent by dry weight in the top 6 inches). Following a review of the data, additional
larger volume samples (12-inch square surface area) were collected and submitted for
TOC, percent moisture, and bulk density analyses to evaluate the spatial variability
inherent in the application. Additional details and results of the Phase 1 sampling
program are provided in technical memoranda submitted to USEPA (Alcoa 2006¢ and
2006d) and included herein as Appendix C.

Based on the results of the Phase 1 design and testing, the most effective application and

mixing techniques were the roto-tiller (herein referred to as “tiller”) and the tine sled
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equipment. The tiller and tine sled equipment are described in detail below and
depicted on Figures 2-1 and 2-2. Appendix D also contains several photos of the

equipment.

2111 Tiller Design and Fabrication

The tiller was an approximately 7-foot by 12-foot steel box that contained rotating
shafts with the ability to apply and mix activated carbon into the sediments (the tiller
could also be used in an unmixed application by removing and/or not rotating the
shafts). Specifically, the tiller equipment consisted of five parallel rotating shafts,
each with numerous 0.75-inch-thick wire rope blades extending approximately 12
inches out from the shaft (Figure 2-1 and Appendix D). The wire rope blades
extended 4 to 6 inches below the bottom of the steel enclosure and were rigid
enough to penetrate into the bottom sediments, but flexible enough to pass over
obstructions on the river bottom. The tiller was covered by a rigid enclosing shroud
(inside dimension of 7 feet by 12 feet; footprint area of 84 square feet) to minimize
the potential for resuspended sediment and activated carbon to be transported away

from the placement area during mixing (Figure 2-1).

The activated carbon distribution system, consisting of 25 individual spray nozzles,
was designed to deliver the activated carbon slurry within the enclosure just above
the tiller blades (see photos in Appendix D). This equipment could also be used to
place the activated carbon on the sediment surface without mixing by disengaging

or removing the tiller assembly (see photos in Appendix D).
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21.1.2 Tine Sled Design and Fabrication

The tine sled was an approximately 7-foot by 10-foot steel frame (“sled”) with tines
protruding below the base that was towed along the river bottom (Figure 2-2).
Specifically, the tine sled consisted of two rows of injection tines and two rows of
mixing tines attached to a sled. The two rows of injection tines (43 in total) were
positioned near the front of the sled and angled back at approximately 30 degrees
from vertical (see photos in Appendix D). One of these two rows of injection tines
was designed to extend approximately 4 inches below the base of the sled; the
second row was designed to extend 2 inches below the base of the sled. Both rows of
injection tines were equipped with activated carbon injection nozzles mounted on
the trailing edge of each tine. Each of these injection tines was able to rotate to
nearly horizontal, opposite the direction of travel and independent of the other tines,
so that the tines could pass over debris or other obstructions encountered within
their path without affecting the performance of the other tines. After passing over
an obstacle, the tines were designed to rotate back to their original orientation. Two
additional rows of spring-loaded vertical mixing tines (without injection nozzles)
were positioned behind the injection tines and extended approximately 6 inches
below the base of the sled, providing additional mixing of the activated carbon with

the existing sediments.

Two interchangeable enclosing shrouds were fabricated to enclose the tine sled and
to help prevent transport of resuspended sediment or activated carbon. One was a
rigid (steel) enclosure and the second was constructed of a flexible geotextile fabric.

Photos of the tine sled with each enclosing shroud are included in Appendix D.
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2.1.1.3

Other Valuable Information Gained from Phase 1 Land-Based Testing

As part of the equipment selection and design, the initial Phase 1 testing yielded

valuable information on several aspects of activated carbon application. These

included:

Pre-wetting the activated carbon reduced the settling time.

Screening the activated carbon ensured a uniform particle size to prevent
clogging in the distribution lines.

Linking positioning equipment with recent bathymetric surveys to aid in
vertical positioning during activated carbon placement.

Installing universal couplings to improve control of the orientation of the
equipment.

Fabricating mechanical mixing devices such that they were rigid enough to
enable penetration to the desired depth, yet flexible enough to yield to
obstructions without impacting the performance of the entire unit.
Including air relief vents in the design of the enclosing shrouds to prevent
formation of an air-filled space within the shroud as the apparatus was
lowered into and below the water surface. The air-filled space could result in
release of air bubbles during carbon placement and mixing, potentially
causing release of air bubbles and suspended solids to the water column.
The air relief vents were therefore included to limit the transport of
resuspended material generated during activated carbon placement.
Increasing the surface area of the tine sled that was in direct contact with the
sediments to support the equipment weight (greater than 1 ton) with
minimal penetration of the sled into Grasse River sediments.

Adding a fabric “skirt” to the base of the tiller to reduce the potential for
transport of resuspended material from beneath the tiller during mixing and
repositioning.

Although initial Phase 1 trials using the tine sled did not fully achieve the
pilot performance objectives, the performance of this equipment was
subsequently enhanced by including an attachment to the end of the trailing
set of mixing tines, to improve mixing of activated carbon within the

sediment.
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2.2 Bathymetric Survey

On July 26 and 27, 2006, prior to initiating in-water construction activities, TtEC/Brennan
conducted a bathymetric survey of the study area to characterize pre-construction
conditions. This pre-construction bathymetric survey was performed using a Trimble real-
time kinematic (RTK) global positioning system (GPS) coupled with a single beam, high
frequency echo sounder. Hypack Survey software was used to collect the data from the
RTK GPS and echo sounder units were used to track the equipment’s position. Results of
the pre-construction bathymetric survey are presented on Figure 2-3. Quality assurance/
quality control checks of these acoustical survey measurements are discussed in Section

3.1.44.
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2.3 Baseline Monitoring Activities

Baseline monitoring was conducted prior to in-water construction activities to obtain data
on pre-application conditions. Baseline monitoring activities were conducted from July
through September 2006 and included erosion potential testing, benthic invertebrate
community assessment, qualitative aquatic habitat survey, field and laboratory biological

studies, and sediment sampling.

A summary of these monitoring activities is presented in the following sections. The
number of samples collected and analyzed during each event is presented in Table 2-1.

Details of the monitoring activities and a summary of results are included in Appendix A.
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Table 2-1
2006 ACPS Data Collection Summary

Number of = Number Number
Sampling of of
Event Events  Locations = Samples * Analyses °
Baseline Monitoring *

Erosion Potential Testing 1 5 40 o Erosion potential of sediments through
evaluation of TSS levels in overlying
water in a laboratory shaker apparatus

Benthic Invertebrate 1 10 10 ¢ Invertebrate species composition,

Community/Aquatic biomass, TOC, and grain size

Habitat Survey

Biological Studies 1 7 7 e In situ PCB biouptake

1 13 13 e Aqueous equilibrium, PCB desorption,
and ex situ PCB biouptake

Sediment * 1 9 54 « PCB congeners, microscopy
examination, TOC, and BC-C (36 select

1 86 150 samples)

¢ TOC, bulk density, moisture content, and
BC-T (84 select samples)

During Application Monitoring 4

Water Column® 20 5 85 ¢ PCB Aroclor and TSS
1 5 5 e POC (upstream/downstream transects
and local monitoring locations)
1 3 5 e POC (within mixed treatment area and

immediate vicinity of tiller)

Sediment ® continuous 252 342 e TOC, bulk density, moisture content, BC-
T (235 select samples), and BC-C (114
select samples)

Notes:

1.

Count does not include quality assurance/quality control (QA/QC) samples (i.e., duplicates, matrix spike/matrix
spike duplicates, and rinse blanks) submitted for various analyses or the number of samples currently on hold for
potential future analyses.

. Baseline monitoring activities are summarized in this section and detailed in Appendix A. Sampling locations are

depicted in Figures 2-4, 2-5, and 2-6.

. For sediment, the number of locations represents the total number of cores collected. The number of samples

reflects the number of composite samples and/or the total number of sample intervals obtained from the cores.

. Monitoring activities during construction are summarized in Sections 3.3 and 3.4 and detailed in Appendix A.

Sampling locations are depicted in Figures 3-5, 3-7, 3-8, and 3-10.

. The number of water column samples includes the number of composite samples analyzed, but does not include

the number of grab samples collected to create each composite sample.

. Two methods were used to estimate black carbon levels in sediment samples. For details on the black carbon-

chemothermal pre-combustion (BC-T) and the black carbon-chemical pre-oxidation (BC-C) methods, see Section
3.3.2 and Appendix A.

BC-T =black carbon-chemothermal pre-combustion technique
BC-C = black carbon-chemical pre-oxidation technique

PCB = polychlorinated biphenyl

POC = particulate organic carbon

TOC = total organic carbon

TSS = total suspended solids
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Pre-Construction Activities

2.3.1 Erosion Potential Testing

The erosional behavior of the native bulk surface sediments in the ACPS area were
evaluated through testing of sediment cores with a sediment shaker apparatus (Tsai and
Lick 1986). This test protocol was deemed appropriate for this study because the shear
stresses expected in the vicinity of the pilot test area during a 100-year flood flow (10
dynes per square centimeter [dynes/cm?]; Alcoa 2001) are consistent with the upper end
of the range of shear stresses tested by the shaker apparatus. This testing was conducted
during the week of July 31, 2006, and consisted of the collection of two sediment cores
from each of five locations, for a total of 10 cores (see Figure 2-4). Two cores were
collected from each location to recognize the spatial variability that often exists in river
sediments, even in closely spaced cores. Six cores were collected from the Mixed Tiller
Treatment Area, four cores were collected from the Tine Sled Mixed Treatment Area
(note two of these cores were collected immediately outside of the Tine Sled Mixed
Treatment Area boundary). Cores were collected using a manual push core sampler that
typically retrieved between 6 and 12 inches of sediment from the sediment surface (inner
core diameter of 4-9/16" inches). Upon retrieval, the cores were visually inspected for a

relatively even sediment surface within the core.

After visual observation was complete, each core was placed in the shaker apparatus (a
device that simulates bottom shear forces at the sediment-water interface by creating
turbulence within the water column directly overlying the core [Tsai and Lick 1986]) and
subjected to shear stresses of 3, 5, and 9 dynes/cm? for 10-minute test periods. After each
test period, a water sample was collected from the overlying water column and
submitted to the ChemLab for total suspended solids (TSS) analysis. Four TSS samples
were collected per core (one prior to testing and one after each of the applied shear
stresses). A total of 40 samples were submitted to ChemLab for TSS analyses. Quality
assurance/quality control (QA/QC) samples included one blind duplicate sample;
however, this sample was spilled during transport to the lab and, therefore, not

analyzed for TSS. Results of this baseline testing are presented in Appendix A.

Data collected during the baseline study were used to determine the erosion potential
properties of the native sediments in the ACPS work area. Results from the baseline

testing were variable, but followed the expected pattern of increased resuspension
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potential with increasing bottom shear stress. The variability observed in the baseline
study is consistent with the variability observed during prior sediment shaker studies in
the river (Alcoa 2001). The mean erosion potential for each of the two treatment areas
were similar, differing by less than a factor of two at all shear stress levels (see Appendix

A for details).
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Pre-Construction Activities

The erosion potential data for the ACPS area samples were consistent with those
collected from this reach of the river during erosion potential testing conducted in 1998
and 2000 (Alcoa 2001; Figure 2-5). Four historic cores (two each from T42 and T46) were
included in this comparison due to their spatial proximity to the ACPS work areas. The
range of resuspension potential values determined for these four historic cores are
presented as the shaded region in Figure 2-5, while the average resuspension potential
values from the 2006 ACPS data are presented as symbols. The erosion properties
measured in the ACPS in 2006 are within the range of historic data at all shear stress
levels (Figure 2-5). The similarity between the 1998/2000 and 2006 erosion potential
testing data suggests that no significant change in erosion properties has occurred in the

sediments in this reach of the river since 1998.

Construction Documentation Report November 2007
Grasse River Activated Carbon Pilot Study 2-14 Alcoa Inc.



100 '

10

Resuspension Potential
(mg/cn’)

Bottom Shear Stress
dynes/cny)

Figure 2-5. Comparison of Average Resuspension Potential in the ACPS Area and Historic M easur ements
Cores collected August 2-3, 2006 for Activated Carbon Pilot Sudy baseline characterization.

The blue polygon represents the range of historic data collected from T42 and T46 in 1998 and 2000.

Error barsrepresent +/- 2 standard errors.

Datatable: ero_pot_ ACPS

ARC - D:\ALCgra\Analysis\ACPS\IDL\shaker_study\resus_pot_vs_tau.pro
Thu Nov 01 16:35:06 2007
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2.3.2 Benthic Invertebrate Community Assessment

Benthic invertebrate community sampling was conducted on August 24 and 25, 2006, to
provide baseline data for comparison with post-activated carbon application data to
evaluate changes to the benthic community as a result of activated carbon placement. A
total of 10 samples were collected from the Mixed Tiller, Tine Sled Mixed, and Unmixed
Tiller Treatment Areas as well as a background location (Figure 2-6) in accordance with
the Quality Assurance Work Plan for Biological Stream Monitoring in New York State
(NYSDEC June 2002). All samples were submitted to GEI Consultants Inc./Chadwick
Ecological Division (Chadwick) for identification of benthic species to the lowest

practical taxonomic level and determination of biomass.

In addition, sediments from a co-located grab sample were concurrently collected at
each benthic sampling location. These sediments were submitted to NEA for TOC
analysis and to the CDM Soils Laboratory for grain size analysis. Additional detail on

the sampling methods and procedures are included in Appendix A.

A multi-metric approach was utilized to characterize the benthic community per the
Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish (RBPs; USEPA 1999). Metrics are measures used to quantify
aspects of community structure and function that change in predictable ways with
increased human influence and/or perturbation (Barbour et al. 1995); these metrics
provide a consistent theoretical framework for analyzing complex assemblage data
(USEPA 1999). Seven metrics from the RBP approach were used to define the baseline
macroinvertebrate community characteristics. Consistent with previous site evaluations,
the metrics chosen for this analysis included measures of benthic abundance, diversity,
tolerance, and life history adaptations. The seven site-specific metrics chosen for this
analysis are: 1) total organisms; 2) biomass; 3) number of taxa; 4) diversity index; 5)
tolerance index; 6) feeding guild; and 7) organism habit. Further discussion of these

metrics, along with the benthic invertebrate data, is presented in Appendix A.
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Pre-Construction Activities

Results of the benthic analysis show a community that is typical of one that would
inhabit fine-grained sediments in the Grasse River based on multiple years of previous
observations (e.g., moderate benthic diversity and abundance, moderate tolerance, high
percentage of gatherers and burrowers, low percentage of filterers, clingers, and
climbers, etc.). Of the nine benthic orders represented, 80 percent of the overall taxa
came from the orders Diptera (midge larva) and Oligochaeta (aquatic worms), with 65
percent of the overall taxa being burrowers (i.e., organisms that burrow in sediment).
The mean representation of these orders is similar among the Mixed Tiller Treatment
Area (M1 through M6), the Tine Sled Mixed and Unmixed Tiller Treatment Areas (U1
through U3), and upstream background location (BG1; Figure 2-6). Grain size results
and TOC values (which reflect the availability of benthic food) were comparable
between areas as well. Additional details regarding the benthic community analysis are

presented in Appendix A.

The potential effects of the activated carbon application activities on the benthic
community will be assessed as part of the ACPS long-term monitoring program by
comparing post-activated carbon application community metrics to baseline metrics.
The upstream control location characteristics will be used to evaluate natural changes in
the different communities that may be the result of other stressors or environmental

conditions not related to construction activities.
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2.3.3 Qualitative Agquatic Habitat Survey

To document the presence or absence of aquatic vegetation in the pilot study area, visual
observation of the area was performed on August 24, 2006, using an underwater video
camera in the Mixed Tiller, Tine Sled Mixed, and Unmixed Tiller Treatment Areas.
Water quality measurements were also taken from each treatment area and at the

background location.

Based on visual observations and inspection of the underwater video recording, the
baseline substrate in the treatment areas was primarily homogeneous, fine-grained
sediments (bare sediments) with no apparent vegetation growing on the channel
bottom. No other habitat features (such as large woody debris or rocks and boulders)
were observed. The aquatic habitat data and further details on the survey procedures
are presented in Appendix A. The visual observations are supplemented by supporting
information from the grain size and TOC results (collected during the benthic

invertebrate community sampling event) and water quality measurements.

2.3.4 Field and Laboratory Biological Studies
2.34.1 In Situ PCB Biouptake Studies

Baseline in situ bioaccumulation tests were carried out between August 24 and
September 8, 2006. Note that a trial field deployment was performed between July
17 and August 1, 2006 (prior to the baseline studies) to evaluate the logistics
associated with deploying and retrieving the caged worms in the river and the
survival of the worms in field conditions. Results from the pre-treatment in situ
studies will serve as the baseline conditions for comparison of the effects of activated

carbon addition to the sediments.

Lumbriculus variegatus were deployed in screened cages or bioassay chambers at six
sampling locations in the Mixed Tiller Treatment Area and at one reference location
for an exposure period of 14 days (see Figure 2-6). At each sampling location, six
replicate chambers were deployed, mounted together on a rack for ease of retrieval.
To initiate the caged exposure, surficial sediment was collected from the location and

split for use in the in situ and ex situ biouptake tests. After the 14-day exposure
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duration, the cages were located and retrieved, and the worms were separated from

the sediment for submittal to the UMBC laboratory for PCB extraction and analysis.

The recovery of tissue weight from the exposure chambers ranged from 75 to 102
percent, with an average recovery of 87 percent for all deployments. Congener level
PCB analysis is currently being conducted on worms retrieved from each exposure
chamber separately. The results of these analyses will be presented in a separate

report. Additional details on the field effort and results are included in Appendix A.

2.3.4.2 Ex Situ PCB Biouptake

In parallel with the in situ biouptake studies, laboratory biouptake studies were
conducted using L. variegatus as test organisms. Bioaccumulation tests were
conducted for the baseline study from the locations sampled during the in situ
biouptake studies (see Figure 2-6). Organisms from the same batch of L. variegatus
were used in the in situ study and the laboratory exposure study. Worms were
exposed to the sediments for 14 days and maintained in a water bath with
alternating light and dark periods. At the termination of the experiment, worms
were removed from the sediments, depurated, homogenized, and extracted for
analysis. Cleanup and PCB analysis of the worm extracts were in progress at the

time this Construction Documentation Report was developed.

Ex situ bioaccumulation tests were conducted successfully with adequate recovery of
tissue mass for chemical analyses. The average recovery of tissue weight from the
exposure beakers in the Mixed Tiller Treatment Area ranged from 58 to 87 percent,
with an overall average recovery of 69 percent for all deployments. The recovery of
tissue weight from the exposure beakers in the Unmixed Tiller Treatment Area
ranged from 105 to 149 percent, with an overall average recovery of 120 percent for
all deployments. PCB analyses are currently being completed, and the results of
these analyses will be presented in a separate report. Additional information on the

ex situ studies is presented in Appendix A.
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2.3.5 Baseline Sediment Sampling

Two baseline sediment sampling events were conducted to obtain additional data on the
existing sediment conditions. The first baseline sediment core collection event was
conducted on August 8, 2006, and included collection of nine sediment cores from the
Mixed Tiller, Tine Sled Mixed, and Unmixed Tiller Treatment Areas (Figure 2-7).
Sampling included collection of cores to refusal with the top 12 inches of material
submitted to UMBC for characterization of TOC and PCB levels, and also for
microscopy analysis. These samples were also submitted for black carbon analysis
following development by UMBC of the black carbon-chemical pre-oxidation (BC-C)
verification method (Figure 2-7; see Appendix A).
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Pre-Construction Activities

In samples collected from the Mixed Tiller Treatment Area, black carbon (BC-C) in the
top 3 inches averaged 0.08 percent and tended to be lower than those measured in the
deeper samples (0.10 percent). An opposite trend was observed in samples collected
from the Tine Sled and Unmixed Tiller Treatment Areas; average black carbon (BC-C)
levels in the top 3 inches (0.16 and 0.14 percent, respectively) tended to be slightly higher
than those observed in the deeper samples (0.08 and 0.07 percent, respectively;

Figure 2-8). However, given the variability observed in the measurements and the
limited number of samples upon which these comparisons are based, there were no
statistically significant differences in baseline black carbon (BC-C) levels between
treatment areas and between depths. For this reason, all baseline samples were
combined and used to define an average baseline black carbon (BC-C) level of 0.10

percent for the ACPS area.
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The second baseline sediment core collection event was performed September 12
through 15, 2006, in the Initial Testing, Mixed Tiller, Tine Sled Mixed, and Unmixed
Tiller Treatment Areas (Figure 2-7). Sampling included collection of 86 cores with
submittal of the top 6 inches of recovered material to NEA for TOC, percent moisture,
and bulk density analysis, with black carbon analysis requested at a later date (Figure
2-8). The information obtained from this sampling event was used to provide a more
complete data set for comparisons between pre-activated carbon application and
during/post-activated carbon application conditions. A summary of analytical results

obtained from this event is presented in Appendix A.

TOC levels in the top 3 inches of sediments were variable, but exhibited no consistent
differences across treatment areas (Figure 2-9). Overall, TOC levels in the top 3 inches
ranged from 2.9 to 8.2 percent, with average levels of 5.4, 5.5, 5.3, and 5.6 percent for the
Initial Testing Area, and Mixed Tiller, Unmixed Tiller, and Tine Sled Mixed Treatment
Areas, respectively. TOC levels in the deeper (3 to 6 inches) samples, where available,
were similar to those measured in surface sediments. The observed similarities are
supported by a comparison of the 95t percentile confidence limits (i.e., +/- two standard
errors), which revealed no statistically significant differences in baseline TOC levels
between treatment areas and between depths. Therefore, combining samples from all
areas and both depth intervals yielded an average baseline TOC of 5.4 percent for the

native sediments in the ACPS area.

Further description of the sampling methodology and results for each event is presented

in Appendix A

Construction Documentation Report November 2007
Grasse River Activated Carbon Pilot Study 2-25 Alcoa Inc.



—t—i
—t—

Baseline TOC
(%)
N
|

2_
0 | | | |
Initial Testing Area Mixed T iller Unmixed Tiller Tine Sled Mixed
Treat ment Area Treat ment Area Treatment Area
B 0-3inches
3-6inches

Figure 2-9. Pre-Application TOC Levelsin the ACPS Areas
Duplicates are averaged.
Error barsrepresent +/- 2 standard errors.

Datatable: sed_aro ACPS

ARC - D:\ALCgra\Analysis\ACPS\IDL\TOC\Baseline\ph2_baseline_toc_byarea.pro
Mon May 14 10:52:12 2007



Implementation of the Activated Carbon Pilot Study

3 IMPLEMENTATION OF THE ACTIVATED CARBON PILOT STUDY

Following equipment fabrication and upland testing (Phase 1) as well as other pre-construction
activities, the Phase 2 field activities of the ACPS were initiated on September 11, 2006. This
section describes the implementation of the ACPS, including all activities related to in-water

construction.

3.1 Overview of Project Management Activities
Critical to the success of the project was the coordination of construction, data collection,
and field decision activities as well as management of the multidisciplinary ACPS team.
Therefore, several mechanisms were established to manage and document progress of the
ACPS during implementation. Key elements of the project management system included:

« Technical and construction lead team meetings

« Weekly progress meetings with the Agencies

» Notification of engineering changes

+  Quality control procedures

« Provision of project access for regulatory oversight, including resident access

agreements for project observation, boat access on river, and on-barge observation

Additional details regarding each of the project management elements are provided in the

following sections.

3.1.1 Technical and Construction Lead Team Meetings

Technical team meetings were held at the project site (and via teleconference) at least
three times per week, and more frequently as needed, throughout implementation.
Participants typically included the construction manager, project engineer, the TtEC
project manager and technical advisor, the on-site Alcoa manager, and other personnel
from Alcoa, Anchor, ARCADIS BBL, CDM, and QEA. Technical experts participated in
the lead team meetings as necessary to meet the project objectives. These technical
meetings were used to review sediment core data and plan each day’s construction and

monitoring activities based on that review.

3.1.2 Weekly Progress Meetings
Progress meetings were held on a weekly basis at the project site (and via teleconference)

to provide an overview of all field activities and data interpretation to date. Participants
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typically included representatives from Alcoa and its construction management team
(Anchor, ARCADIS BBL, CDM, and QEA), TtEC/Brennan, USEPA, Earth Tech,
NYSDEC, NYSDOH, and the SRMT. The topics of discussion for each progress meeting
typically included:

« Health and safety

« Environmental compliance (spills/responses, etc.)

« Action items from previous meetings

« Review of site operations

« Environmental monitoring

o Schedule

Several key recommendations from the Agencies were identified during these weekly

project meetings, as discussed elsewhere in this report.

Following the conclusion of each progress meeting, a summary of the meeting was
prepared and distributed to the team prior to the next meeting. Appendix E presents the

minutes for each of the weekly progress meetings.

3.1.3 Engineering Change Notification Process
During implementation of the ACPS, minor modifications to the Work Plan (Alcoa
2006b) became necessary to reach the project objectives. Proposed modifications were
discussed with USEPA and its oversight contractor and documented in Engineering
Change Notices (ECNs) for USEPA approval. Each ECN contained information
regarding the basis for the proposed change, schedule impacts, and the
documents/deliverables affected. In total, two ECNs were prepared and subsequently
approved by USEPA during implementation of the ACPS:

« ECN No. 1 - Sub-division of unmixed treatment area to accommodate tine sled

application in a secondary mixed treatment area (see Figure 3-1)
« ECN No. 2 - Use of alternate source of activated carbon in the Unmixed Tiller

and Tine Sled Mixed Treatment Areas

Three additional ECNs were prepared following field implementation:
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« ECN No. 3 — Change in analytical method used to measure the amount of
activated carbon within the Grasse River sediments; approved by USEPA on
August 20, 2007

« ECN No. 4 - Change in the scope of the long-term monitoring plan; approved by
USEPA on August 20, 2007

« ECN No. 5 - Additional changes in the scope of the long-term monitoring plan;
submitted for USEPA approval on November 2, 2007

These ECNs are included in Appendix F.
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Implementation of the Activated Carbon Pilot Study

3.1.4 Quality Control Procedures
During the ACPS, a set of quality control procedures was implemented to ensure that
the project objectives were achieved in a safe and efficient manner. These included the
following:

« Technical and construction lead team meetings (see Section 3.1.1)

« Daily process control logs and tracking sheets

o Video documentation

« Survey QA/QC

These quality control procedures generally focused on communication between the
technical team and construction contractor, timely data collection and evaluation, and
appropriate record keeping and reporting of work progress. Each of the quality control

procedures is described in greater detail below.

3.1.4.1 Technical and Construction Lead Team Meetings

As discussed in Section 3.1.1, technical and construction lead team meetings were
held throughout the ACPS to review monitoring data and plan construction
activities. These meetings allowed direct communication between the technical team
and the contractor, which was critical in identifying problems and planning daily

activities.

3.1.4.2 Daily Process Control Logs and Tracking Sheets

The TtEC/Brennan team developed and utilized a set of process control logs to
document the various parameters related to activated carbon placement. Data were
recorded in real-time by the construction crew for each tiller “application cell” and
each tine sled “application lane.” Pertinent data included, but were not limited to:
date, time, quantity of activated carbon applied, and any comments about the
application. In addition to the process control logs, TtEC/Brennan also maintained a
graphical progress tracking map on a daily basis, which indicated the work
completed to date and the planned work for the following day. The progress
tracking map was annotated with pertinent information regarding the application

details. Appendix G includes the process control logs for the mixed tiller
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application, tine sled application, and the unmixed tiller application. In addition,

Appendix G also includes the process tracking map for the entire ACPS area.

3.1.4.3 Video Documentation

An underwater video camera was deployed at various stages during the ACPS to
observe and document placement of activated carbon and the post application
stability of the activated carbon. In general, little or no activated carbon release into
the water column was observed during application with the tiller equipment in
either the mixed or unmixed applications. Furthermore, the underwater videos
indicated that turbidity generated by the tiller mixing operation was very minor

even within a few feet of the enclosing shroud.

The video observations were also used to verify field measurements of the sediment
surface for comparison with the bathymetric survey, as discussed below. Further

discussion of the underwater video documentation is provided in Section 3.4.3.

3.1.4.4 Survey QA/QC

A baseline bathymetric survey of the study area was conducted prior to the initiation
of in-river construction activities (see Figure 2-3). TtEC/Brennan used this survey
information in conjunction with the RTK GPS/Hypack position tracking system on
the tiller equipment to position the equipment both laterally and vertically within
each application cell. The operator’s cab of the backhoe, to which the tiller was fixed,
was outfitted with a display monitor showing the equipment position. This display
included color-coded and numeric depictions of the equipment position relative to
the target location that were updated in real-time. Figure 3-2 shows the display

monitor used for the tiller positioning.
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Figure 3-2
Tiller Operator Cab Display Monitor
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However, during initial work within the Initial Testing Area, it was discovered
through underwater video observations that the bathymetric survey may not have
accurately identified the sediment surface elevation in all locations, potentially due
to an error with the initial survey data. Therefore, to minimize vertical positioning
errors with the tiller equipment associated with interpretation of the earlier baseline
bathymetric survey (see Section 2.2), regular checks of the sediment surface elevation
were performed using manual survey techniques at discrete locations within the
mixed and unmixed tiller application areas. A large (2-foot-sqaure) aluminum plate
was fixed to the base of a rigid aluminum survey rod to more accurately identify the
sediment water interface, considering the very soft nature of the surficial sediments.
These physical measurements were compared to the acoustical survey
measurements at the same locations. If the measurements from the two methods
differed, the physical measurement was used to calibrate the acoustical

measurement for the specific application cell represented by the physical survey.

As recommended by USEPA’s on-site representative during a weekly progress
meeting (see Section 3.1.2), field measurements of the sediment surface elevation
were performed at several points within a given tiller application cell to identify
potential small-scale variation in bathymetry. Implementation of this
recommendation provided additional confidence in identifying the appropriate

elevation for equipment positioning to achieve the target mixing depth.

As an additional check of the vertical positioning of the equipment, ARCADIS BBL
conducted independent physical measurements within several tiller application cells

for comparison to the measurements made by TtEC/Brennan.

3.1.5 Access for Regulatory Oversight
During the ACPS, Alcoa provided site access for regulatory oversight and other site
visitors including the following:
« Shore-side observation point immediately adjacent to the in-river project site:
This observation point was made available through access agreements between

Alcoa and the local residents.
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« Boat access on river: Alcoa provided for on-river access to the site and
observation of the construction activities by the regulatory oversight using a
small vessel and captain.

« Marine plant observation: At various times during implementation, access to the
marine plant by the regulatory oversight team was provided to view the

activated carbon placement and support equipment.

3.2 Mobilization and Site Preparation

Mobilization and site preparation activities for the ACPS were initiated on September 11,

2006. These activities included the following:

Alcoa health and safety orientation and TtEC/Brennan site-specific training were
conducted for all site personnel.

The St. Lawrence Seaway Development Corporation (SLSDC) property that was
utilized for upland access to the river was prepared.

A small shed was placed at the SLSDC property for daily safety meetings.
Equipment was delivered to the site via tractor-trailer and offloaded using a crane.
“Marine plants” to be utilized for activated carbon placement were constructed and
positioned within the ACPS area.

Silt curtains and associated anchoring were installed (see Section 3.2.1).

321 Silt Curtain Installation and Maintenance

As discussed in the Work Plan (Alcoa 2006b), a single L-shaped silt curtain was

designed and installed at the project site, as shown on Figure 3-1, to maximize

containment of any material that may have been resuspended during application and

mixing of the activated carbon with the in-situ surface sediment. The L-shaped

configuration included an approximately 200-foot length of curtain situated about 70 to

90 feet downstream of the Initial Testing Area (approximately perpendicular to shore)

and then extended approximately 560 feet upstream (parallel to river flow and about 50

feet upstream of the Mixed Tiller Treatment Area). The silt curtain was suspended at

the water surface from a series of surface floats and extended down to within about 1 to

2 feet above the river bottom. A total of 95 individual anchors were used to hold the silt

curtain in place during construction. Following installation, the silt curtains were

visually inspected daily for evidence of damage or movement. However, no evidence of
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such was observed and no maintenance was required throughout the duration of the

project.

3.3 Activated Carbon Placement

As discussed in Section 1.3, the ACPS sub-areas were re-defined during implementation to

include the following (see Figure 3-1):

Initial Testing Area
Mixed Tiller Treatment Area
Tine Sled Mixed Treatment Area

Unmixed Tiller Treatment Area

The process of applying activated carbon within each of these areas is discussed in detail in

the following sections. In general, activated carbon applications to the Grasse River

sediments included the following steps (see Appendix D for construction photos and

Appendix C for process flow diagrams):

The activated carbon was soaked in pails of water to reduce settling time.

Activated carbon was added to a mix tank, which was located on one of the marine
plants that served as the operating platform for the work, and mixed with water
using a pneumatic paddle mixer.

The activated carbon slurry was pumped to the placement equipment (tiller or tine
sled) with adequate pressure and flow rate to prevent solids from settling within the
distribution lines.

The activated carbon slurry was distributed to discharge ports/nozzles within the
placement equipment. The distribution system of both pieces of equipment was
specifically adjusted, based on the initial Phase 1 land-based testing, to achieve the

desired activated carbon application rate.

Approximately 15,000 pounds of bituminous-based activated carbon (product name:

Carbsorb 50 x 200 produced by Calgon Carbon Corporation) was initially procured for the

ACPS based on the target loading rate of 2.5 percent (dry weight basis). However, as

discussed in Section 3.3.5, additional activated carbon was required to complete the ACPS.

However, an identical product to that originally procured was not readily available.
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Therefore, Calgon supplied a comparable product derived from coconut shells (product

name: 050X200-055C-CNS-V000) for the remainder of the ACPS.

3.3.1 Equipment Operation
The following provides a brief summary of the operation of each piece of equipment, the
designs for which are discussed in Section 2.1.1. Additional photos illustrating the

equipment and operation are presented in Appendix D.

3.3.1.1 Mixed Tiller Application

The enclosed tiller was attached to the arm of a backhoe positioned on a marine
plant (i.e., barge with spuds and support equipment). At the attachment with the
backhoe, the tiller was equipped with a universal coupling that allowed the operator
to control the position of the tiller on three planes of rotation. The marine plant and
tiller equipment were outfitted with RTK GPS and an array of sensors (inclinometers
and rotational sensors) to measure the position and orientation of the equipment
when it was under water. The tiller was also equipped with a turbidity meter that
was used for real-time assessment of the settling of material suspended during

activated carbon application and/or mixing within the shroud.

The tiller operations were performed from upstream to downstream within the
given treatment area, which was subdivided into application cells based on the 7-
foot by 12-foot dimensions of the tiller housing and accounting for approximately 6
inches of overlap on all sides of the application cell with adjacent cells. Within each
application cell, the excavator set the tiller on the river bottom surface using the
GPS/Hypack system, which provided real-time graphical displays of the river
bottom bathymetry, the position of the tiller, and the study area to guide the work
(Figure 3-2). Once in position, the tiller was engaged and the activated carbon/water
slurry was pumped from a mixing tank on the marine plant through a flexible hose
to the injection system on the equipment. Following the completion of activated
carbon application and mixing with the sediment (see discussion in Section 3.3.4 for
mixing durations), the tiller was stopped and the turbidity inside the shroud was
monitored to allow for suspended materials to settle before lifting the tiller and

repositioning the equipment to the next application cell.
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3.3.1.2 Tine Sled Application

Application of activated carbon with the tine sled involved pulling the tine sled from
upstream to downstream within “lanes” that were approximately 7 feet wide.
Adjacent lanes were overlapped approximately 1 foot on either side to promote
complete coverage of the treatment area. Operation of the tine sled required two
marine plants, one each positioned at the upstream and downstream ends of the tine
sled lane (Figure 3-3). The tine sled was initially placed on the river bottom at the
upstream limit of the application lane using a crane located on one of the marine
plants. A cable connected to the leading edge of the tine sled was strung along the
length of the lane and connected to the hoisting line of the crane on the downstream
marine plant. The tow cable was routed through a sheave block attached to the
bucket of an excavator also located on downstream marine plant (Figure 3-3). The
sheave was lowered to near the bottom of the river to allow a straight pull on the
sled. Minor corrections to the tine sled’s horizontal position within each lane could

be made during the pull by moving the excavator bucket sideways.

Similar to the positioning system described above for the tiller, an RTK GPS system
was located on the marine plant for accurate positioning. However, it was not
possible to use the inclinometer and rotational sensor system described above with
the tine sled for real-time positioning, since the sled was not connected to a fixed
backhoe arm. Furthermore, the vertical position could not be accurately controlled
without a fixed connection to the backhoe arm. Therefore, the tine sled was outfitted
with interchangeable buoyancy tanks (e.g., air-filled steel tanks and small buoys)

that could be used to control the vertical position relative to the sediment surface.
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The position of the tine sled was visually monitored by observing vertical poles
connected to each corner of the tine sled that extended above the water surface
(Figure 3-4). The lateral position of these poles was tracked in relation to a rope tied
between the upstream and downstream marine plants indicating the target tine sled
lane. These poles were also graduated to monitor the vertical position of the tine
sled. In addition to the visual observations, the position of the tine sled was also
measured at the beginning, middle, and end of each application lane using the RTK

GPS mounted on a survey vessel.

3.3.1.3 Unmixed Tiller Application

The unmixed tiller application was identical to that described for the mixed tiller,
except that the mixing devices (wire ropes) were either not engaged or were

removed completely from inside the shroud.
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3.3.2 Verification of Activated Carbon Placement

Post-application sediment core samples were collected throughout the ACPS to measure
the activated carbon dosage rates and to support refinement of the equipment and
operations as necessary (see Section 3.3.3). This testing was aimed at rapidly informing
field decisions to verify the effectiveness of the various activated carbon application

systems described above, and to modify such systems as necessary.

Initially, four methods (two visual and two analytical) were evaluated relative to their
ability to provide qualitative and/or quantitative measures of the amount of activated
carbon added to the river sediments. Additional details of the sediment sampling and
analysis methods are provided in Appendix A. The four methods were:

+ Field wash method (visual) — This qualitative method involved homogenizing
the sediment sample and adding water to create a slurry. The slurry was
allowed to settle for a short time, after which the suspended fine silt and clay
were decanted. This decanting process was repeated several times until the
majority of the fine-grained particles had been removed, leaving the sand and
activated carbon. Several calibrated “standards” were developed in the lab with
known amounts of activated carbon and Grasse River sediment for visual
comparison in the field. It should be noted that this method was intended to
provide a qualitative assessment of the relative amount of activated carbon in
post-application samples. The field wash method was performed on aliquot
samples, separate from those sent to the laboratory for quantitative testing.
Appendix A contains a more detailed discussion of the protocol used for this
methodology.

» TField sieve method (visual) — This qualitative method involved similar sample
preparation to the field wash method, but rather than decanting the fines, the
sample was separated by size using a No. 60 U.S. standard sieve (250 microns).
The coarse fraction of the sample was compared to calibrated “standards”
prepared using the same methodology in the laboratory with Grasse River
sediments. Similar to the field wash method, aliquots evaluated with the field
sieve method were separate from those sent for quantitative laboratory analysis.
Appendix A contains a more detailed discussion of the protocol used for this

methodology.
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« TOC testing (analytical) — Sediment samples were sent to NEA for moisture
content, bulk density, and TOC testing (Lloyd Kahn method) on an expedited
(typically less than 24-hour turn-around) schedule. Post-application samples
were compared to baseline samples, as discussed in Section 2.3.5 and
Appendix A.

« “Black carbon” chemothermal pre-combustion (BC-T) testing (analytical) —
Sediment samples were sent to NEA for BC-T testing on an expedited schedule.
This method involved a low-temperature pre-combustion burn phase to remove
the natural organic carbon, followed by a high-temperature combustion phase to
measure the “black” carbon (primarily in the form of natural and anthropogenic
soot, or activated carbon added as part of the ACPS), as discussed in

Appendix A.

These four methods were initially evaluated as metrics to inform near real-time
decisions for the ACPS implementation; however, as construction proceeded, the visual
screening methods proved inconclusive (and were subsequently discontinued) and an
analytical issue in the quantification of black carbon levels in sediments using the BC-T
method was identified (as discussed in Appendix A). Therefore, TOC testing, because of
its greater reliability relative to the other metrics considered, became the primary metric
for assessing performance and informing near real-time decisions during construction.
However, given the variability in the baseline natural TOC levels in the sediments from
the ACPS area, a weight of evidence approach that used multiple comparisons for
assessing the amount of activated carbon applied to the sediments was developed. The
weight of evidence method was termed the “three method average delta,” and
represented an average of three methods of evaluating the increase in TOC levels
associated with the carbon application (see Appendix A for additional details):
1. Post-Pre Station Delta: location-by-location comparison of pre- and post-
application TOC levels for surface sediments (0 to 3 inches)
2. Post-Pre Average Delta: comparison of the post-application surface (0 to 3
inches) sediment TOC level at a particular location to the average surface
sediment TOC level for the entire ACPS area determined during baseline

monitoring
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3. Surface-Deep Delta: comparison of the post-application surface (0 to 3 inches)
sediment TOC level at a particular location to the post-application TOC level in

the 3- to 6-inch sample interval for the same location

In the absence of a reliable black carbon measurement technique during field
implementation, the three method average delta methodology provided a quantitative
means by which to evaluate the ability of the application and mixing equipment to
deliver activated carbon to the surface sediments and, thus, was used during carbon

application to help guide decision making in the field.

As a result of the analytical issues associated with measuring activated carbon within
the Grasse River sediments using the BC-T method, representatives from ORD
suggested researching alternate methods of measuring the amount of activated carbon
applied. This suggestion led to a discussion with several national analytical chemistry
experts to identify appropriate alternate testing methods that could be utilized for
follow-on verification testing (i.e., following field implementation) of samples collected
from the ACPS area. In order to permit post-implementation testing using refined or
alternate analytical methods, aliquots of each sample collected during implementation of

the ACPS were archived.

Subsequent to completion of the 2006 field implementation activities, UMBC refined and
improved a black carbon-chemical pre-oxidation (BC-C) method (see Attachment A-3 of
Appendix A), resulting in a more accurate and precise procedure to confirm activated
carbon concentrations in Grasse River sediments, relative to TOC and BC-T methods.
Subsequently, archived baseline and post-application sediment samples collected
between August and October 2006 were analyzed by UMBC using the confirmatory BC-
C method, to determine with greater confidence the activated carbon dose achieved by
the various application techniques. It should be noted that only a subset of the archived
samples were analyzed using BC-C method. These included all of the 5-point composite
samples (see Section 3.3.4) as well as select samples from the single point core locations
that provided even spatial distribution within the treatment areas. In addition, UMBC

conducted microscopy analysis of several samples to evaluate the relative abundance of
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activated carbon particles and to corroborate the findings from the BC-C testing (See

Attachment A-3 of Appendix A).

The following sections discuss the sediment sampling and use of the TOC
measurements in each of the activated carbon treatment areas to assess near real-time
performance during implementation of the ACPS. In addition, the results of BC-C
testing conducted on archived samples following the fall 2006 in-water construction
activities are presented as confirmation of the TOC results obtained during
implementation. This Construction Documentation Report addresses the sediment
sampling from an implementation and construction verification standpoint, whereas
future submittals will address interpretation of these and future sampling results from a

technology effectiveness perspective.

3.3.3 Initial Testing Area

As part of the Phase 2 activities, the performance of both the tiller and tine sled were
evaluated in the Initial Testing Area in the Grasse River. The intent of the Initial Testing
Area was to refine equipment position and operation procedures necessary to achieve
the target dose of activated carbon to be applied in the Mixed and Unmixed Treatment
Areas. In addition, the performance of both the tiller and tine sled were to be compared
to determine which would be carried forward for use in the Mixed Treatment Area, as
described in the Work Plan (Alcoa 2006b). Water column monitoring was conducted
throughout the application of activated carbon within the Initial Testing Area, as

discussed in Section 3.4.

3.3.3.1 Mixed Tiller Application Testing

Work within the Initial Testing Area began on September 25, 2006, using the mixed
tiller (Figure 3-5). To evaluate performance within the Initial Testing Area, sediment
core samples were collected from two locations and segmented into 0- to 3-inch and
3- to 6-inch intervals. Initially, aliquots of the samples were processed using the
methodologies described above for visual observations. However, observations of
samples collected within the initial mixed tiller application cells were inconclusive
due in part to the abundance of organic matter, which ranged widely in size and in

some cases masked the visual appearance of the activated carbon. Therefore, 10
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sediment cores were collected, processed, and submitted for laboratory analysis
from locations sampled during the baseline monitoring. Sampling results from the
TOC and BC-T analyses were reviewed within these initial mixed tiller application
cells to more accurately quantify the amount of activated carbon applied. Appendix

A provides a complete summary of analytical sampling results.
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The initial TOC and BC-T analytical results collected from the Initial Testing Area
indicated that the intended dose of activated carbon was not being consistently
achieved within the top 6 inches of the sediment column. Analysis of deeper
intervals (6- to 12-inch, 12- to 18-inch, and 18- to 24-inch) revealed that elevated TOC
and black carbon concentrations (using BC-T methods) were present in deeper

intervals following initial tiller applications.

Based on a review of the available sampling data and initial activated carbon mass
balance comparisons, the technical team concluded that imprecise vertical
positioning was a primary factor contributing to the less-than-expected dose of
activated carbon within the first several tiller application cells (small-scale spatial
variability was also identified as an additional complicating factor, and is discussed
in Section 3.3.4). Specifically, the pre-construction acoustic bathymetric survey may
not have accurately identified the sediment bed elevation within the ACPS area of
the Grasse River, as discussed in Section 3.1.4.4. This was subsequently confirmed
through manual surveying techniques at several discrete points within a given tiller
application cell, which revealed that the pre-construction acoustical survey
consistently identified the elevation of the sediment surface as deeper than the
“true” soft sediment surface, potentially due to an error in the acoustical survey
data. To obtain the actual sediment bed elevation (or field-corrected sediment
surface), manual surveying was performed using a graduated survey rod with a
large aluminum plate attached to the base (Figure 3-6). The resistance to penetration
of this aluminum plate, initially coupled with underwater video observations (see
Section 3.4), allowed the surveyor to accurately identify the sediment-water
interface. Once the sediment-water interface was identified, the total water depth
was determined and the actual sediment bed elevation (or field-corrected sediment
surface) was calculated using the difference between the water surface elevation (as
recorded using differential global positioning system [DGPS]) and the total water
depth.
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Implementation of the Activated Carbon Pilot Study

To correct for identified inaccuracies in the acoustical survey, yet still utilize the RTK
GPS/Hypack positioning system, the sediment surface elevation was manually
measured in the approximate center of each subsequent tiller application cell (within
the Initial Testing Area and the Mixed and Unmixed Tiller Treatment Areas) to
determine the field-corrected sediment surface. This surface was compared to the
baseline acoustical survey elevation to develop a cell-specific offset to be applied to

the bathymetry map visible in the operator’s cab.

In addition to the corrections associated with the baseline acoustical survey, the
position of the base of the tiller equipment was also varied between 0.2 and 0.3 feet
above the field-corrected sediment surface in subsequent application cells to
optimize mixing of the activated carbon within the top 4 to 6 inches of sediment.
Ultimately, the 0.3-foot offset was selected for all application cells within the Mixed
and Unmixed Tiller Treatment Areas based on a review of the initial sediment
sampling results relative to the equipment design, specifically the depth of the
mixing tines below the base of the tiller housing (i.e., the 0.3-foot offset above the
sediment bottom yielded the most effective carbon application/mixing depth). As a
result, the cell-specific baseline acoustical survey offset (as described above) was
further adjusted by 0.3 feet to obtain the target tiller elevation for carbon application.
Appendix G presents a summary of the adjustments to the tiller elevation for each
application cell (with any exceptions noted) including the initial baseline acoustical
survey elevation, physical measurements, 0.3-foot offset, and the resulting final tiller

elevation.

In addition to revisions in the equipment positioning procedures discussed above,
other operating parameters were also varied in subsequent mixed tiller applications
within the Initial Testing Area, including the activated carbon dose (ranging up to
twice the originally calculated dose), mixing speed (ranging from 5 to 7 revolutions
per minute [rpm]), and settling time (ranging from 7 to 15 minutes). The variation in
operating parameters are summarized in Table 3-1 and indicated on Figure 3-5. The
operating parameter trials were performed in an effort to optimize overall operating

procedures.
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Table 3-1
Summary of Operating Parameters for Mixed Tiller in Initial Testing Area
Combination of Operating Parameters ?
Operating Offset From Tiller Base
Parameters Carbon Dose ” to Field-Corrected Number of
Combination (% dry weight) Sediment Surface (feet) Application Cells
1 2.5% N/A© 9
2 5% N/A © 2
3 2.5% 0.3 3
4 5% 0.3 7
5 5% 0.2 4

a. All mixed tiller application cells in the Initial Testing Area competed with a tiller mixing
speed of 5 to 7 rpm and an approximately 7 to 15 minute settling time.

b. Target carbon dose based on an assumed mixing depth of 6 inches and average pre-
construction sediment density measurements (0.56 g/cm?).

c.  Field-correction of sediment surface not performed prior to discovery of survey inaccuracies.

In order to assess the potential for upstream transport of activated carbon during
placement in the Initial Testing Area, a core was collected from the Mixed Tiller

Treatment Area (location MTA-1) prior to activated carbon application in this area.

The TOC results for this core were relatively similar throughout the top 2 feet
(ranging from 6.1 to 6.4 percent) and were within the range of baseline TOC levels
observed in the pilot study area, suggesting that substantive upstream transport of
activated carbon during application in the Initial Testing Area and subsequent

deposition into the Mixed Tiller Treatment Area was not occurring.

3.3.3.2 Unmixed Tiller Testing

Following review of the first day of mixed tiller testing, the unmixed tiller testing
was conducted in the Initial Testing Area. Similar to the mixed tiller testing,
operating parameters (including vertical positioning, activated carbon dose, and
settling time) were varied, as summarized on Table 3-2 and shown on Figure 3-5, in
an effort to determine optimal operating procedures. Sediment sampling was
conducted and TOC and BC-T analyses were performed to evaluate the unmixed
tiller performance relative to the project objective of achieving a dose of 2.5 percent
activated carbon by dry weight within the top 6 inches without mechanical mixing.
Similar to the results from the initial mixed tiller application cells, considerable

small-scale variability was evident in these initial unmixed tiller applications.
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Table 3-2
Summary of Operating Parameters for Unmixed Tiller in Initial Testing Area
Combination of Operating Parameters ?
Operating Target Carbon Offset From Tiller Base

Parameters Dose to Field-Corrected Number of

Combination (% dry weight)* | Sediment Surface (feet) Application Cells
1 2.5% N/A© 5
2 5% N/A € 4
3 2.5% 15 1

a. All unmixed tiller application cells in the Initial Testing Area competed with approximately
10 minute settling time.

b. Target carbon dose based on an assumed long-term mixing depth of 6 inches and average
pre-construction sediment density measurements (0.56 g/cm?).

c.  Field-correction of sediment surface not performed prior to discovery of survey inaccuracies.

3.3.3.3 Tine Sled Application Testing

Activated carbon was applied using the tine sled in three application lanes within
the Initial Testing Area (see Figure 3-5). Initially, a single dose of activated carbon
was applied, based on a target application of 2.5 percent by dry weight, assuming
uniform mixing into to the top 6 inches. Application within the second tine sled lane
used twice the original dose (i.e., 5 percent by dry weight), towing the tine sled at the
same speed (10 feet/minute). This meant that the pump flow was doubled from that
originally planned, which created operational inefficiencies in the activated carbon
mixing step on the marine plant. In addition, increased back pressure was observed
in the activated carbon injection lines indicating that some of the injection nozzles
had become plugged. During an inspection of the equipment, it was discovered that
over half of the 43 nozzles had become clogged with over-sized activated carbon and
other debris. From this point forward, the contractor implemented a system for
screening the activated carbon to remove any over-sized particles prior to the pre-
soaking step. This screening greatly reduced the clogging problems but occasional
clogging occurred in the tine sled and tiller injection systems throughout the ACPS.
Therefore, the contractor also implemented a regular inspection and cleaning
program for both pieces of equipment (see photos in Appendix D). Following
cleaning of the injection nozzles, the second tine sled lane was completed with a
slower tow speed (5 feet/minute). For the third tine sled lane, a single dose of
activated carbon was applied using the faster tow speed (10 feet/minute) similar to

the first application lane, as shown on Table 3-3.
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Table 3-3
Summary of Operating Parameters for Tine Sled in Initial Testing Area
CpErEing Combination of Operating Parameters Number of
Parameters Carbon Dose ? Tine Sled Tow Speed Applications
Combination (% dry weight) (feet/min) Lanes
1 2.5% 10 2
2 5% 5 1

a. Target carbon dose based on an assumed mixing depth of 6 inches and average pre-

construction sediment density measurements (0.56 g/cm?).

Similar to the mixed tiller application areas, sediment cores were collected in the tine

sled application lanes within the Initial Testing Area. Initial results indicated that

the tine sled was able to achieve a similar activated carbon application dose,

compared with the mixed tiller.

3.3.34

Initial Testing Area Conclusions

The following conclusions resulted from the Initial Testing Area work:

The use of visual techniques to semi-quantitatively measure the amount of

activated carbon present in a post-application sample was too subjective to

provide useful information to inform field decisions.

The nature of the Grasse River sediments necessitated accurate vertical

control of the tiller to achieve activated carbon placement within the top 6

inches of existing sediment.

A combination of the pre-construction acoustical bathymetric survey and

manual survey measurements of the sediment surface elevation provided the

necessary vertical position accuracy.

Quality assurance checks of the activated carbon size distribution were

required to prevent equipment malfunction due to clogging of the

distribution system. This was accommodated in the field by screening the

activated carbon to remove over-sized particles and debris.

Considerable small-scale variability was evident in TOC and black carbon

(BC-T) measurements during the initial trials, which limited the ability to

develop statistically valid estimates of the delivered activated carbon dose

using post-application sediment core data.

Based on a review of the TOC testing results of post-application sediment

cores (see Appendix A), using an activated carbon application rate of 1.5
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times the target dose, or 3.75 percent by dry weight assuming uniform
mixing over the top 6 inches, appeared to optimize attainment of the ACPS
project objectives.

« The standard TOC measurements, when coupled with sediment bulk density
measurement and compared to baseline samples at the same location,
provided the most useful near-real-time field information regarding the
amount of activated carbon applied. As discussed in Section 3.3.2, a “three
method average delta” was developed and utilized for interpreting post-
application sampling results relative to field decision making.

« Application of activated carbon using the tiller (mixed or unmixed) or tine
sled equipment did not exceed water quality criteria (see Section 3.4 for
additional details).

« Substantive upstream transport of activated carbon during application in the

Initial Testing Area was not occurring.

Overall, both the tiller and tine sled performed adequately in the Initial Testing Area,
and both pieces of equipment were thus carried forward to the full-scale mixed
treatment areas. This change required the study area to be re-defined as discussed in

Section 3.1.3 (approved by USEPA as ECN No. 1; see Appendix F).

3.3.4 Mixed Tiller Treatment Area

Following completion of equipment testing and refinement in the Initial Testing Area,
the mixed tiller was operated within the Mixed Tiller Treatment Area between October 3
and 10, 2006. Water column monitoring was conducted throughout the application of
activated carbon within the Mixed Tiller Treatment Area, as discussed in Section 3.4. As
shown on Figure 3-7, the Mixed Tiller Treatment Area was subdivided into 156
application cells based on the dimensions of the tiller and accounting for approximately
6 inches of overlap with adjacent cells. However, due to the higher than expected
amount of activated carbon utilized in the Initial Testing Area and the decision to apply
a dose of 1.5 times that originally planned for the remainder of the ACPS, the size of the
Mixed Tiller Treatment Area was reduced in order to conserve the available activated
carbon. The area was reduced by eliminating the row of application cells closest to

either river bank, thereby eliminating 26 application cells (Figure 3-7). This revision
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does not impact the long-term monitoring portion of the ACPS, since none of the pre-
determined monitoring locations were within or immediately adjacent to the eliminated

application cells.
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Additional optimization of the operating procedures, beyond those from the Initial
Testing Area, continued within the Mixed Tiller Treatment Area. This optimization
included evaluating eight combinations of various mixing speeds, settling times, and the
addition of a second mixing step after rotating the tiller 90 degrees after activated carbon
application as summarized on Table 3-4 and shown on Figure 3-7. However, the
activated carbon dose was held constant at 3.75 percent (dry weight basis) throughout
the Mixed Tiller Treatment Area; applying approximately 8,640 pounds of bituminous-
based activated carbon within the treatment area. The relative impact of varying the
operating procedures on the achievement of the target dose within the sediment was
evaluated through sediment cores and laboratory TOC analysis. As discussed in Section
3.3.2, BC-T analysis of sediment samples was also conducted during implementation,
but because of relatively low activated carbon recoveries associated with the BC-T
method, field decisions within the Mixed Tiller Treatment Area were based on the three
method average delta TOC results. Confirmatory BC-C testing was subsequently
performed on aliquots of selected archive samples following implementation to confirm

the TOC measurements made immediately after application.

Table 3-4
Summary of Operating Parameters for the Mixed Tiller Treatment Area
Combination of Operating Parameters ?
Operating Mixing Post-Application Rotation of Tiller 90 Number of

Parameters Speed Settling Time degrees and Applications
Combination (rpm) (min) Remixing (yes/no) Cells

1 5t07 4 No 20

2 12t0 15 10 No 9

3 >15 10 No 1

4 12t0 15 10 Yes 9

5 >15 10 Yes 1

6 5t07 10 No 16

7 5t07 15 No 4

8" 5t07 10 No 70

a. All application cells in the Mixed Tiller Treatment Area completed with an activated carbon
dose of 3.75 percent with tiller positioned 0.3 feet above the field-correct sediment surface.
b. Injection nozzles inspected after every 5 application cells.

Initially, sediment coring included collection of a single core within a given application
cell. However, to improve the statistical basis of verification sampling, subsequent
sampling included collection of multiple discrete cores within an application cell, as well

as 5-point composites. These additional data provided a more robust characterization of

Construction Documentation Report November 2007
Grasse River Activated Carbon Pilot Study 3-31 Alcoa Inc.



Implementation of the Activated Carbon Pilot Study

the variability inherent in the activated carbon application operation. The 5-point
composite samples employed a stratified sampling design within a nominal 3-foot by 3-
foot sampling grid. Appendix A contains a detailed description of the sediment

sampling and analytical results.

The TOC results from sediment cores collected in five of the eight operating parameter
areas indicated an average carbon increase close to or exceeding the target increase of 2.5
percent above baseline conditions (2.2 to 3.4 percent). BC-C testing on archived aliquots
of these samples yielded similar conclusions, although the increases in black carbon
(BC-C) levels due to the application of activated carbon (2.6 to 4.3 percent) were slightly

greater than those estimated using the standard TOC three-method average delta metric.

Variation of parameters within those five areas did not result in a significant difference
in the amount or distribution of activated carbon applied to the sediments (see
Appendix A Table QEA A-7). Therefore, the remainder of the Mixed Tiller Treatment
Area was completed with a single set of operating parameters (combination 8 in Table
3-4) that comprised of setting the tiller 0.3 feet above the field-measured sediment
surface, operating the tiller at a slow mixing speed (5 to 7 rpm), and allowing 10 minutes

of settling time after mixing (Figure 3-7).

Based on the sampling analysis conducted in the Mixed Tiller Treatment Area, the
average TOC increases (based on the three method average delta described in Section
3.3.2) achieved in surface sediments (the top 3 inches) across the treatment area are
summarized in Table 3-5. Table 3-5 also presents a similar summary based on the
confirmatory black carbon testing using the BC-C methodology refined following

completion of the fall 2005 construction activities.
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Table 3-5
Summary of Activated Carbon Placement in Mixed Tiller Treatment Area
Average Percent Increase
Black Carbon by BC-C
TOC by 3-method Avg. Delta method
Sample Type (percent increase) (percent increase)
Single 3-inch-diameter cores (all data) 1.7 £ 0.5 (standard error) 2.5 + 0.6 (standard error)
5-point core composites
P P 4.1 + 0.8 (standard error) 3.8 £ 0.5 (standard error)
(10 samples)
2.2 + 0.4 (standard error) 2.9 £ 0.5 (standard error)
All samples
[49 samples] [30 samples]

A more than two-fold increase in average TOC was observed using the 5-point
composite samples, compared with the single point cores. The BC-C results also
indicate a higher average increase in activated carbon measured in the 5-point cores
compared with the single point cores. Considering the spacing used to collect the 5-
point composites, these data suggest small-scale spatial variability on the order of 3
inches to 2 feet in the initial activated carbon dose achieved by the application
equipment. These comparisons also underscore the importance of a statistically-based
stratified sampling design to assess overall application rates achieved with the mixed
tiller. Importantly, the data from the 5-point composite sampling confirm that the mixed
tiller application achieved an average activated carbon dose greater than the 2.5 percent

(dry weight basis) target.

3.3.5 Unmixed Tiller Treatment Area

Following completion of activated carbon application using the tiller in the Mixed Tiller
Treatment Area, the mixing devices were removed from inside the shroud to prevent
interference with activated carbon application in the Unmixed Tiller Treatment Area.
The dimensions of the Unmixed Tiller Treatment Area were modified from that in the
Work Plan (Alcoa 2006b) to accommodate the addition of the Tine Sled Treatment Area,

as approved through ECN No. 1 (see Appendix F).

As discussed in Section 3.1.3 and approved as part of ECN No. 2 (see Appendix F), an
alternate source of activated carbon was utilized in the Unmixed Tiller Treatment Area
(and the Tine Sled Mixed Treatment Area) due to the unavailability of the same product

initially procured and used in the Initial Testing Area and Mixed Tiller Treatment Area.
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The coconut shell-based activated carbon used in this area was reported by the
manufacturer to have similar properties (identical grain size and similar sorption
properties, iodine number, and specific surface area) to the bituminous-based activated
carbon (see ECN No. 2 in Appendix F for complete specifications of both activated
carbon products). Subsequent to field implementation, separate TOC (Lloyd Kahn
method) and black carbon (BC-C method) calibration curves were developed for the
bituminous-based and coconut shell-based activated carbon products, respectively, to
ensure accurate assessment of post-application sediment samples. The TOC (Lloyd
Kahn) of the bituminous-based activated carbon (Carbsorb) was 83.2 percent and the
TOC of the coconut shell-based activated carbon was 87.7 percent. The black carbon
content (BC-C) of the bituminous-based activated carbon (Carbsorb) was 80.4 percent
and the black carbon content of the coconut shell-based activated carbon was 86.6

percent (see Attachment A-3 of Appendix A).

Prior to procuring the coconut shell-based carbon, a technical group meeting was held
with Alcoa, the construction management team, and members of the Agency team to
verify the suitability of this alternate source for completion of the ACPS. Based on the
review of the physical properties and conclusions of the technical group, the source of
activated carbon was not expected to adversely impact the long-term performance of the

activated carbon to reduce the PCB bioavailability in Grasse River sediments.

The Unmixed Tiller Treatment Area was subdivided into 32 application cells based on
the dimensions of the tiller and accounting for approximately 6 inches of overlap with
adjacent cells (Figure 3-8). In total, approximately 2,260 pounds of the coconut shell-
based activated carbon were placed in the Unmixed Tiller Treatment Area between
October 11 and 12, 2006. Water column monitoring was conducted throughout the
application of activated carbon within the Unmixed Tiller Treatment Area, as discussed

in Section 3.4.

The same general operating parameters were used in each application cell including
applying activated carbon at a dose of 3.75 percent by dry weight (1.5 times the original
target), vertical positioning of the tiller approximately 0.3 feet above the field-measured
sediment surface, and a 10-minute settling time after activated carbon application and

prior to repositioning the equipment.
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Sediment core samples were collected in eight areas, including eight individual cores as
well as 5-point composite cores surrounding each of the eight individual core locations
(Figure 3-8). Additional details of the sampling and analysis within the Unmixed Tiller
Treatment Area are provided in Appendix A. Based on the sampling analysis
conducted in the Unmixed Tiller Treatment Area, the average TOC increases (based on
the three method average delta method described in Section 3.3.2) achieved in the
surface sediments (top 3 inches) across the treatment area are summarized in Table 3-6.
Table 3-6 also presents a similar summary based on the confirmatory black carbon
testing using the BC-C methodology refined following completion of the fall 2005

construction activities.

Table 3-6
Summary of Activated Carbon Placement in Unmixed Tiller Treatment Area
Average Percent Increase
Black Carbon by BC-C
TOC by 3-method Avg. Delta method
Sample Type (percent increase) (percent increase)
. . ) 2.4 + 0.7 (standard error) 4.5 + 1.6 (standard error)
Single 3-inch-diameter cores
[8 samples] [3 samples]
5-point core composites
P P 4.7 + 1.4 (standard error) 5.3 + 1.4 (standard error)
(8 samples)
3.5+ 0.8 (standard error) 5.1 + 1.0 (standard error)
All samples
[16 samples] [11 samples]

Similar to the results in the Mixed Tiller Treatment Area (see Section 3.3.4), a nearly 2-
fold increase in average TOC was observed using the 5-point composite samples,
compared with the single point cores, further supporting the concept of small-scale
spatial variability in the initial activated carbon dose achieved by the application
equipment. It should be noted that a similar comparison of single point and 5-point
composite cores was not made due to the limited testing of single point samples using
the BC-C method. Also consistent with the results for the Mixed Tiller Treatment Area,
the unmixed tiller application achieved an average activated carbon dose greater than

the 2.5 percent (dry weight basis) target.
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3.3.6 Tine Sled Mixed Treatment Area

Based on the performance of the tine sled within the Initial Testing Area, the ACPS
study design was modified to accommodate an additional mixed treatment area for
additional testing of the tine sled. This modification was discussed with the Agencies
and subsequently approved as part of ECN No. 1 (see Appendix F). The Tine Sled
Mixed Treatment Area was subdivided into eight overlapping application lanes, as

shown on Figure 3-8.

Activated carbon was applied at a dose of 3.75 percent (by dry weight for the top 6
inches) within the Tine Sled Mixed Treatment Area. A total of approximately 2,980
pounds of coconut shell-based activated carbon was applied between October 12 and 13,
2006. As discussed in Sections 3.1.3 and 3.3.5, the activated carbon placed in the Tine
Sled Mixed Treatment Area was a coconut shell-based product, which has similar
properties to the bituminous-based activated carbon initially procured for the project.
Water column monitoring was conducted throughout the application of activated

carbon within the Tine Sled Mixed Treatment Area, as discussed in Section 3.4.

The vertical position of the tine sled was measured at the start, middle, and end of each
tine sled lane using the graduated vertical poles attached at each corner of the tine sled.
The water depth was also measured at the start, middle, and end of each tine sled lane
using a survey rod with a large aluminum plate fixed at the base (as described in Section
3.3.1). Comparison of the water depth and depth to the base of the tine sled was used to
determine the vertical position of the tine sled relative to the sediment surface. In
addition, underwater video monitoring was conducted at three points during
application in one of the tine sled lanes, as discussed in Section 3.4.1, to support the
surveying measurements. It should be noted that a minor plowing effect was observed
on either side of the leading edge of the tine sled through the video observations and
some of the water depth surveys. This minor plowing effect may have contributed to
the observed difference between water depth and tine sled depth, indicating tine sled

settlement.

The vertical position measurements were used to optimize the buoyancy adjustments to

the tine sled to limit, to the extent possible, the depth to which the tine sled settled under
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its own weight into the river sediments. Initially, the fabric covering was used in place
of the rigid metal covering and two air-filled tanks were attached to the tine sled to
reduce the overall buoyant weight of the equipment. Following the completion of the
first application lane (TS4) in the Tine Sled Mixed Treatment Area and review of the
vertical position measurements (Table 3-7), one small buoy was attached to each corner
of the tine sled to increase the buoyancy of the unit. Additional buoyancy adjustments
were performed after the second tine sled application (TS5), resulting in the optimal
configuration of buoys (three buoys in each of the two front corners and no buoys in the
back corners). This configuration was maintained for the remainder of the tine sled

applications (TS6 through TS11).

Table 3-7
Depth of Settlement of Tine Sled
Depth of Settlement (feet)
Start of Middle of End of
Tine Sled Application Lane Lane Lane Lane Notes
TS4 0.45 0.55 0.2 no buoys
TS5 0.7 0.7 0.4 1 buoy per corner
TS6 0 0.35 0.1 6 buoys front, 0 back
TS7 0.3 0.2 0.5 6 buoys front, 0 back
TS8 0.5 0.8 0.3 6 buoys front, 0 back
TS9 04 0.3 0.2 6 buoys front, 0 back
TS10 0.3 0.3 0 6 buoys front, 0 back
TS11 0.3 0.4 0.1 6 buoys front, 0 back
Total Average
Overall Average 0.37 0.45 0.23 0.35
Average Following Buoy Fine Tuning 0.3 0.4 0.2 0.30

Note: Settlement depth computed as difference between water depth measurement and depth of tine
sled measured using poles attached to each corner.

On average, the surveying and video observations indicated that the re-tuned tine sled
settled approximately 3 to 4 inches under its own weight upon deployment (prior to
initiating the activated carbon application). The measurements also indicated that the
tine sled penetrated slightly deeper into the sediments over the first half of the lane and
then rose slightly above its original position over the second half of the lane. This
conclusion is also supported by the post-construction bathymetric survey conducted
over the entire ACPS area (Figure 3-9), which indicates a slight “mounding” of sediment

at the downstream end of the Tine Sled Mixed Treatment Area.
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Sediment core samples were collected at nine locations, including nine individual cores
as well as 5-point composite cores at each of the nine individual core locations (Figure
3-8). However, samples from station “TSUTA-8" were collected from outside of the
treatment area and, thus, are not representative of treated sediments. For this reason,

results from this location are excluded from the summary presented below.

Additional details of the sampling and analysis within the Tine Sled Mixed Treatment
Area are provided in Appendix A. Based on the sampling analysis conducted in the
Tine Sled Mixed Treatment Area, the average TOC increases (based on the three method
average delta method described in Section 3.3.2) achieved in the surface sediments (top 3
inches) across the treatment area are summarized in Table 3-8. Table 3-8 also presents a
similar summary based on the confirmatory black carbon testing using the BC-C

methodology refined following completion of the fall 2005 construction activities.

Table 3-8
Summary of Activated Carbon Placement in Tine Sled Mixed Treatment Area

Average Percent Increase

TOC by 3-method Avg. Delta Black Carbon by BC-C Method

Sample Type (percent increase) (percent increase)
) ) ) 2.0+ 0.7 (standard error) 2.8
Single 3-inch-diameter cores
[8 samples] [1 sample]
5-point core composites
P P 2.6 £ 0.9 (standard error) 3.2 £ 0.6 (standard error)
(8 samples)
2.3+ 0.6 (standard error) 3.2+ 0.5 (standard error)
All samples
[16 samples] [9 samples]

The increase in average TOC observed using the 5-point composite samples, compared
with the single point cores, was not as significant in the Tine Sled Mixed Treatment Area
as in other treatment areas, indicating less small-scale spatial variability inherent with
the tine sled application equipment. Similar to the evaluation of the Unmixed Tiller
Treatment Area results, a comparison of single point and 5-point composite cores was
not made for the Tine Sled Mixed Treatment Area due to the limited testing of single
point samples using the BC-C method. However, consistent with the results for the
Mixed and Unmixed Tiller Treatment Areas, the tine sled application achieved an
average activated carbon dose greater than the 2.5 percent (dry weight basis) target,

although not as high as with the mixed or unmixed tiller applications.
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3.3.7 Activated Carbon Mass Balance Evaluation

A comparison of the amount of activated carbon applied to that measured after
application indicates that although the target dose (2.5 percent by weight) was achieved
on average in each of the treatment cells, a portion of the applied carbon remains
unaccounted for. On average, approximately 30 to 50 percent of the activated carbon
applied to the Grasse River surface sediments was recovered in post-application samples
using the BC-C technique (Table 3-9; the timeframe between activated carbon
application and sampling ranged from one day to one week [see Appendix A for further
detail]). Achievement of the 2.5 percent activated carbon dose in conjunction with the
less than 50 percent carbon recovery is primarily attributable to the fact that the original
carbon dose was calculated for an assumed mix depth of 6 inches, whereas in the field,
the equipment was capable of placing the majority of the carbon in the actual target

application zone (upper 3 inches) as described in Section 1.3.2.

Table 3-9
Activated Carbon Loading and Recovery
Activated Carbon Activated Carbon Recovery
Activated Carbon Treatment Area (kg/m?) @ (% of Mass Applied) °
Mixed Tiller Treatment Area 1.1 +0.2 (std error) 34% * 5% (std error)
Unmixed Tiller Treatment Area 1.6 £ 0.4 (std error) 49% + 12% (std error)
Tine Sled Mixed Treatment Area 1.0 £ 0.2 (std error) 32% + 6% (std error)
ACPS Site Wide 1.2 £0.2 (std error) 38% + 4% (std error)

a. Activated carbon measurements based on 5-point composite samples using BC-C method.

b. Percent recovery based on mass of activated carbon placed as measured on marine plant,
average 83.5 percent black carbon content of activated carbon (see Attachment A-3 of
Appendix A), and assumed 95 percent solids content of “dry” activated carbon for a total
applied mass of activated carbon of 2.16 kg/m?2.

Several potential causes of the less than complete recovery of activated carbon (as
measured in sediment samples) were theorized, including the following:
1. Hypothesis: A portion of the activated carbon applied to the Grasse River
sediments was potentially transported outside of the treatment area.
Evaluation: Based on an evaluation of water column monitoring results collected
during application, and using conservative assumptions (e.g., all suspended
solids are activated carbon), it is possible that some fraction of the activated

carbon placed in the Grasse River was transported downstream as part of the
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suspended load. However, given the relatively low activated carbon application
rates, the detection limits of the water column TSS monitoring, and the limited
number of water column measurements, the amount of activated carbon
potentially suspended in the water column and transported downstream of the
ACPS area can not be precisely quantified. Other data collected during the ACPS
included underwater video analysis (see Section 3.4.3), particulate carbon
analysis of water column samples collected immediately adjacent to the
placement equipment (see Section 3.4.1.3), and collection of a core for TOC and
BC-T testing from upstream of the activated carbon application area (see Section
3.3.3.1). Evaluation of this data supports the conclusion that a relatively small
fraction of the activated carbon was transported outside of the ACPS area. Thus,
off-site transport of suspended activated carbon is a potential contributor to
incomplete mass recovery, but is not considered a significant cause based on the
currently available data. In order to more fully evaluate the potential for
transport of activated carbon outside of the treatment areas, Alcoa will collect
two 5-point composite cores downstream of the ACPS study area for testing
using the BC-C methodology.

2. Hypothesis: A percentage of the activated carbon applied to the Grasse River
sediments was potentially mixed deeper than 6 inches below the sediment surface.
Evaluation: A review of the post-application coring data (TOC and BC-C
methods) indicates that only a small fraction (less than 1 percent) of activated
carbon was measured deeper than 6 inches. Based on the data collected during
and immediately following carbon application, this is not considered a
significant source of activated carbon loss. However, in order to more fully
evaluate the potential for deeper application, Alcoa will collect samples for
intervals deeper than 6 inches and perform black carbon testing on selected
samples using the chemical oxidation technique (BC-C). This change was
documented in ECN No. 5 for Agency review and approval.

3. Hypothesis: The delivery of carbon resulted in significant small-scale spatial
variability within the sediments, such that even the 5-point composite cores did
not recover a significant percentage of the applied activated carbon.

Evaluation: To evaluate the potential for small-scale spatial variability, the

design and operation of the placement equipment (tine sled, mixed tiller, and
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unmixed tiller) were reviewed in conjunction with the post-application sampling
results (single cores and 5-point composite cores). The following observations
are made based on this review:

a. In general, the mixing action of both the roto-tiller and tine sled tend to
concentrate the application of carbon in tight bands within the existing
sediments. Furthermore, in several instances during application, the
activated carbon injection nozzles became clogged with over-sized carbon
particles. Although the clogged nozzles were regularly inspected and
cleaned, there were times that the equipment was operating with some
plugged nozzles that could have further contributed to the uneven
distribution of activated carbon.

b. Comparison of the post-application sampling results for the three
treatment areas indicates that the unmixed tiller application resulted in
the highest average loading (1.6 kg/m? versus 1.0 and 1.1 kg/m? for the
mixed tiller and tine sled, respectively). The unmixed tiller application
did not involve a mechanical mixing, which as noted above is a likely cause
of the tendency to apply the activated carbon in concentrated bands.

c. The hypothesis of uneven distribution of activated carbon is evident in
the comparison of single core samples with 5-point composite samples
representative of the same application cell. The 5-point composite
samples consistently exhibited a higher mass recovery percentage than
the single cores (see Tables 3-5, 3-6, and 3-8). A statistical analysis of the
post-application core data appears to partially support the hypothesis of
uneven distribution of activated carbon, potentially indicating a “nugget
effect.” The difference in mass recoveries between single and 5-point
composite cores was less pronounced in the Tine Sled Mixed Treatment
Area (see Table 3-8), yet the total mass recovered there was the lowest
among the treatment areas, indicating that the tine sled may have been
less efficient in placing the carbon in the target treatment zone but more

efficient in mixing the carbon that did reach this zone.

Based on the evaluation above, it is concluded that small-scale spatial variability in the
application of activated carbon is likely a significant contributing factor to the observation

of unaccounted mass identified through the post-application sampling results.
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3.4 During-Application Monitoring Activities

During-application monitoring consisted of water column monitoring, sediment sampling,
observation with an underwater video camera, and noise monitoring. Water column
(routine) and noise monitoring were performed during all ACPS intrusive in-river activities
(i.e., silt curtain installation/removal and activated carbon application) to evaluate potential
impacts to the environment during construction. Additional monitoring activities (i.e.,
sediment sampling, underwater video observation, and supplemental water column
monitoring) were conducted to assess the effectiveness of application activities and assist in
making real-time decisions regarding the progress of construction activities in the field.
Information on the monitoring activities is presented in Sections 3.4.1 through 3.4.4; details
of the water column monitoring, sediment sampling, and noise monitoring activities and

summaries of results are included in Appendix A.

3.4.1 Water Column Monitoring

Routine and supplemental water column monitoring was conducted during the ACPS to
evaluate potential impacts to the environment during construction. Additional
information (including all data results) for the water column monitoring events is

presented in Appendix A.

3.4.1.1 Routine Water Column Monitoring

Routine water column monitoring activities included monitoring at an upstream and
downstream transect as well as three local locations (Figure 3-10). At each location,
water column samples and water quality parameters (i.e., water temperature,
dissolved oxygen (DO), specific conductivity, pH, and turbidity measurements)
were collected at varying depths throughout the water column. Samples were
submitted to the Alcoa ChemLab for PCB (Aroclor) and TSS analysis. A turbidity
action level of 25 NTUs over background (i.e., upstream transect) was imposed at the
downstream transect location; exceedances of this level would result in corrective

action measures to reduce turbidity (Table 3-10).
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Table 3-10
2006 ACPS Average Water Column Results by Application
Average Total Suspended Solids (mg/L) Average Turbidity (NTU)
Upstream Local Downstream | Upstream Local Downstream
Date
Sampled | Application WCT-43 ACPS-1 ACPS-2 | ACPS-3° WCT-46 WCT-43 ACPS-1 ACPS-2 | ACPS-3° WCT-46
. . 1.1 2.3 2.4 2.7 2.8 2.0 2.6 2.6 2.4 2.3
9/25-10/2 | Initial Testing | \n50) | (ND-3.6) | (ND-4.0) | (ND-44)  (1.2-4.4) (03-29) | (0.6-38) (0541) (0541 (0.4-3.6)
10/3- Mixed Tiller 13 2.3 21 2.3 1.9 0.9 11 13 13 1.0
10/10 (ND-3.2) (1.6-2.8) | (ND-3.2) | (ND-4.4) (ND-2.4) (0.4-1.3) (0.6-1.5) | (0.6-1.8) | (0.9-1.9) (0.4-1.9)
10/11 U”Tri‘?l'é‘fd ND ND 16 2.0 16 13 13 15 15 15
Unmixed 32
10/12 Tiller and 2.4 2.0 2.0 52 ) 0.9 1.1 15 2.1 1.3
\ 4.4 (2.0)
Tine Sled
10/13 Tine Sled 1.6 1.6 5.2 4.0 ND 2.0 1.8 2.3 2.2 2.0
a Range of values are shown in parenthesis.
b 'ND'= Non-Detect
c Local station 'ACPS-3' is located inside the silt curtain.
Construction Documentation Report November 2007
Grasse River Activated Carbon Pilot Study 3-46 Alcoa Inc.



Implementation of the Activated Carbon Pilot Study

The following observations resulted from the routine water column monitoring
activities.

« PCB levels at the upstream, local, and downstream locations remained below
the detection limit (0.065 pg/L [microgram per liter] per Aroclor) throughout
the entire ACPS.

o Turbidity levels remained relatively low during activated carbon application.
- Initial Testing Area: Average turbidity levels measured inside of,

adjacent to, and downstream of the silt curtains were similar (2.3 to 2.6
NTU) and slightly higher than average levels measured at the upstream
monitoring location (2.0 NTU).

- Mixed Tiller Treatment Area: Turbidity levels were comparable at the
upstream and downstream transects (average levels of 0.9 and 1.0 NTU,
respectively), and slightly higher levels at the local monitoring stations
(1.1 and 1.3 NTU inside the curtain; 1.3 NTU outside the curtain).

- Tine Sled Mixed Treatment Area: Turbidity levels (as measured during
one sampling event) were 2.0 NTU at both the upstream and downstream
locations, 1.8 and 2.3 NTU just outside the silt curtain, and 2.2 NTU inside
the curtain.

- Unmixed Tiller Treatment Area: Turbidity levels (as measured during
one sampling event) at the upstream location and the most upstream
local monitoring station were 1.3 NTU, while those measured inside of
and downstream of the silt curtains were only slightly higher (1.5 NTU).

- The turbidity action level (25 NTUs above background) was not exceeded
during activated carbon application in the pilot study area.

 Similar to turbidity monitoring results, solids levels (as measured by TSS)
remained relatively low at all locations throughout activated carbon
application activities. Based on previous TSS studies, TSS levels remain
relatively low, even under higher flow conditions, and would not be
expected to increase appreciably over the range of flows encountered during
the ACPS construction (Alcoa 2001).

- Initial Testing Area: TSS levels upstream of the silt curtains averaged
about 1.1 milligrams per liter (mg/L). Overall, TSS levels measured inside

of, adjacent to, and downstream of the silt curtains averaged between 2.3
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to 2.8 mg/L. The consistent increase in solids levels at these locations
indicates that, although minor, some release of solids occurred during
application.

* The highest TSS levels were, in most instances, observed during the
tirst 2 days of application and were likely due to an error in the
vertical positioning of the tiller relative to the sediment surface (see
Section 3.1.3 for details). The correction of the vertical location of the
tiller contributed to the lower TSS levels that were observed at the
local and downstream locations after the first 2 days of operation.

* Dilution of solids from the increased river flows also contributed to
the observed decline in TSS levels over this period.

- Mixed Tiller Treatment Area: TSS levels measured at the upstream
monitoring location averaged 1.3 mg/L, and levels at the local monitoring
stations were generally higher and exhibited a continual increase during
activated carbon application. TSS levels at these locations averaged
between 2.1 and 2.3 mg/L. TSS levels at the downstream monitoring
location were slightly lower than those measured at the local stations, but
elevated relative to upstream (average of 1.9 mg/L).

- Tine Sled Mixed Treatment Area: TSS levels (monitored during one
sampling event) measured inside and immediately downstream of the silt
curtain were 4.0 mg/L and 5.2 mg/L, respectively. These levels were
higher than those measured at all other monitoring locations (1.6 mg/L at
the upstream station, 1.6 mg/L at the most upstream local monitoring
station, and non-detect downstream).

- Unmixed Tiller Treatment Area: TSS levels (monitored during one
sampling event) were below the detection limit at the upstream
monitoring location, as well as the most upstream local monitoring
station. The highest TSS levels of 2.0 mg/L were measured inside the silt
curtain, while the levels measured immediately outside the curtain (at
ACPS-2) and at the downstream location were slightly lower (1.6 mg/L).

« The cause for the slight increase noted in TSS but not a corresponding
increase in turbidity is uncertain. It is possible that this difference is related

to the nature of the activated carbon placed during the study, but the
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available data are insufficient to properly ascribe the difference to a single

factor.

3.4.1.2 Supplemental Water Column Monitoring

Supplemental water column monitoring included the collection of additional water
quality parameter data and water column samples. Specifically, additional turbidity
measurements were collected on a “continuous” basis and water column samples
were collected for particulate organic carbon (POC) and TSS analyses to provide
additional data as a basis for real-time decision making in the field and understand

impacts to the surrounding environment from activated carbon application.

Turbidity readings were obtained on a frequent basis (i.e., every 30 seconds to every
minute [up to every 5 minutes] depending on the activity) during the first few days
of activated carbon application in the Initial Testing Area to evaluate potential water
quality impacts resulting from activated carbon placement activities. Readings were
collected immediately prior to and during activated carbon application in the Initial
Testing Area. Readings were collected from 0.8 times the total water column depth
upstream and downstream of the tiller and downstream of the tine sled, all within
the silt curtain. Turbidity monitoring results during activated carbon application in
the mixed tiller application cells averaged 3.1 NTU (baseline reading averaged 3.3
NTU), and turbidity monitoring conducted during tine sled application averaged 3.3
NTU, indicating little to no impacts to the water column due to activated carbon

application.

As a result of increased TSS levels inside of, adjacent to, and downstream of the silt
curtains observed during routine water column monitoring, supplemental POC
sampling was performed during placement in the Mixed Tiller Area at the routine
water column monitoring locations (see Figure 3-10) to evaluate whether the
increased TSS levels measured downstream were the result of activated carbon loss
to the water column during application. The POC levels measured inside of and
adjacent to the silt curtains were slightly higher than that measured at the upstream
location (0.29 to 0.40 mg/L compared to 0.28 mg/L upstream). The POC

concentration measured at the downstream location was 0.22 mg/L.
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In addition, TSS and POC water samples were collected upstream and downstream
of the tiller, and from the vent of the tiller unit during application of activated carbon
in the Mixed Tiller Treatment Area. The TSS levels measured at these locations were
similar to or slightly higher than those measured at the routine local monitoring
stations on the same day (range of 2.0 to 3.6 mg/L compared to 2.0 to 2.5 mg/L at the
local stations). POC levels exhibited no consistent spatial pattern, and ranged from
0.38 to 0.54 mg/L. The POC measurements from both the routine monitoring
locations and in the immediate vicinity of the tiller were comparable to those
measured in this reach of the river during prior years (0.23 to 0.59 mg/L; 1996 to
1999). This, coupled with the additional TSS data, suggest that the loss of activated
carbon to the water column during application in the Mixed Tiller Treatment Area

was not significant.

3.4.2 Sediment Sampling

Sediment sampling was conducted throughout the pilot study to verify application of
the activated carbon within the targeted placement areas, as well as to assess the amount
of activated carbon present. Sediment cores were collected for both visual assessment
and laboratory analysis during implementation of the ACPS. Resulting data were used
to assist in making real-time field decisions to direct the progress of construction activities.
As such, these sediment sampling activities are described as appropriate in Section 3.3,

and details on sampling methodology and results are presented in Appendix A.

3.4.3 Underwater Video Observation

Underwater video observation was performed during activated carbon application
activities to provide real-time visual evidence of activated carbon application to the
sediment and also to supplement analytical data. Underwater video monitoring was
conducted via boat using an underwater video camera. The camera was extended
through the water column and positioned in close proximity to the object to be recorded.
The camera was used to record the activated carbon application process in the Initial
Testing Area, and the Mixed Tiller and Tine Sled Mixed Treatment Areas.

Representative video coverage is included in Appendix H.

Initial video observations of the tiller application conducted within the Initial Testing

Area indicated that the equipment was penetrating several inches to 1 foot into the
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sediments. These observations were later confirmed by carbon testing of sediment
samples collected from depths up to 18 inches, as discussed in Section 3.3. Furthermore,
these video observations revealed that the bathymetric survey conducted prior to the
work may not have accurately identified the exact elevation of the sediment surface,
potentially due to an error with the pre-construction survey data, as discussed in

Section 2.2.

Additional video observation of the tiller application within the Initial Testing and
Mixed Tiller Treatment Areas indicated delivery of the activated carbon through the
distribution system and to the sediment surface. In general, little activated carbon was
observed to be escaping the intended application area during application with the tiller
in either the mixed or unmixed application. Furthermore, the underwater video footage
indicated that turbidity generated by the tiller mixing operation was very minor even
within a few feet of the enclosing shroud (also confirmed by video taping at/near the
tiller vent). This observation verified the turbidity measurements collected with the

water quality meter in the immediate vicinity of the placement equipment.

The underwater camera was also used to observe the positioning of the tine sled within
the Tine Sled Mixed Treatment Area. Due to the need to keep the camera relatively
stationary during taping, it was not possible to fully capture the movement of the tine
sled as it progressed across the river bed. Coverage of the time sled as it was set in a
stationary position prior to pulling indicated that the sled was positioned a few inches
into the sediment, as discussed in Section 3.3.6. In addition, video observations at the
midpoint and end of the tine sled lane indicated a minor plowing effect resulting in
mounding of up to several inches of sediment on either side of the leading edge of the

tine sled.

Underwater video coverage was obtained during collection of a sediment core in the
Mixed Tiller Treatment Area following activated carbon application. Results of this
event indicated the ability to successfully capture activated carbon within the core tube
during collection; that is, the activated carbon was readily apparent on and below the
sediment surface of the core once the core was retrieved from the sediment bed

(Figure 3-11).
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Underwater video observations were also conducted to evaluate the stability of
activated carbon placed on the sediment surface during ambient flow conditions as well
as during the propagation of the pressure wave that typically forms following the
opening of the Snell Lock near the confluence of the Grasse and St. Lawrence Rivers.
These observations indicated that activated carbon was stable on the river bottom under

both sets of hydrodynamic conditions.

3.4.4 Noise Monitoring

Noise levels were monitored during construction activities to assess noise levels
associated with heavy equipment usage and to evaluate any potential impacts to the
surrounding community. Noise was monitored at three locations along the northern
and southern shorelines adjacent to the closest residential receptors (see Figure 3-10).
All noise levels measured throughout the course of the construction activities were
comparable to those measured during baseline monitoring. Additional details

regarding the noise monitoring and corresponding results are included in Appendix A.

3.5 Demobilization

Demobilization activities included the removal and decontamination or disposal of all
construction equipment, support facilities, and waste associated with the ACPS.
Demobilization activities began with the removal of the most upstream 100-foot-long
section of silt curtain and associated anchors on October 11, 2006, following completion of
all work in the Mixed Tiller Treatment Area, as verbally approved by USEPA. No other
demobilization activities occurred until completion of all activated carbon placement
activities (i.e., following completion of application in the Tine Sled Mixed Treatment Area).
Silt curtain and anchor removal resumed on October 13, 2006, and was completed on
October 16, 2006. Silt curtains were rinsed, folded, bound, and transported to an on-site
storage location for potential future use by Alcoa. Silt curtain anchors were retrieved,

rinsed, and stored on-site for potential future use by Alcoa.

3.5.1 Equipment Decontamination
All equipment that either came in contact with the river sediments or was located within
the exclusion zone on the marine plant was decontaminated. This included the tine sled,

tiller, and the two containers positioned on the marine plants for storing the equipment
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while not in use. Following decontamination, PCB wipe testing was conducted and
samples were sent to the Alcoa ChemLab for PCB Aroclor analysis. Wipe test results
with a total PCB concentration (sum of Aroclors) of less than 10.0 pug per 100 square
centimeters were deemed “passing” and acceptable for release. The results of all four

wipe tests (Table 3-11) indicated that the equipment was suitable for release.

Table 3-11
PCB Wipe Test Results

Total PCBs
ltem (1g/100 cm?)
Tine sled <0.7°2
Tiller <0.7°2
Tiller storage box <0.7%
Tine sled storage box <0.7%

a Results for all seven PCB Aroclors tested were below
the detection limit of 0.1 pg/100 cm?

3.56.2 Equipment Demobilization
Following decontamination, all marine plant equipment and support equipment that
was mobilized to the site in September 2006 was loaded onto tractor-trailers suing a

crane and removed from the SLSDC site.

3.6 ACPS Schedule

Figure 3-12 presents the schedule for the ACPS as implemented in the field through the

completion of in-river construction activities in October 2006. Long term monitoring plans

are discussed in Section 5.
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Grasse River Activated Carbon Pilot Study Implemented Schedule

ID | Task Name | Duration | Start Finish - 7|'-'BD < : Oct '08 |
| 17 | 924 [ 1011 | 108 [ 10/15 | 10722 [ 10/29 | 11/5
1 Phase | - ACPS Planning 77 days Thu 6/1/06 Fri 915106 Phase | - ACPS Planning
2 Study Area Selection 30 days Thu G/1/06  Wed 7/12/06 — Study Area Selection
3 | Select Study Area 6 wks Thu&/1/06 Wed 7/12/06 1 | Select Study Area
4 Work Plan 0 days Fri 8/11/06 Fri 811106 ‘ Work Plan
5 Receive Work Plan Approval from EPA 0 days Fri 8111706 Fri 8/11/06 811 ’ Receive Work Plan Approval from EPA
6 Equipment Design and Fabrication 45 days Mon 6/19/06 Fri 8/18/06 ' . Deslagn and Fabrication
4 Placement Equipment Fabrication & Testing 9wks Mon &/19/06 Fri 8/18/06 P ] F & Testing
8 Equipment Testing in Lacrosse, W1 2 days Wed B8/2/06 Thu 8/3/06 Ll Equipment Testing In L Wi
9 Agency Viewing in Lacrosse, W1 1 day Tue 8/15/06 Tue 8/15/06 . " Agency Viewing in Lacrosse, Wi
10 Site Investigations 51 days Fri 777106 Fri 9/15/06 — Site Investigations
11 Characterization Sampling 7 days Fri 777106 Mon 717108 |: Characterization Sampling
12 Baseline Sediment Sampling 29 days Tue B/B/06 Fri 9/15/06 | ] Baseline Sediment Sampling
13 Erosion Potential Testing 1wk Mon 7/31/06 Fri 8/4/06 |:| Erosion Potential Testing ]
14 Benthic Community Studies 2 days Thu B/24/06 Fri 8/25/06 | Benthic Community Studies
15 Aguatic Habitat Survey 1 day Thu 8/24/06 Thu 8/24/06 [] Aquatic Habitat Survey
16 Pre-Construction Bathymetry Survey 2days  Wed 7/26/06 Thu 7127106 D Pre-Construction Bathymetry Survey
17 PCB Biouptake Studies 40 days Mon 7/17/06 Fri 9/8/06 — PCB Biouptake Studies
18 Conduct In Situ Trial 12days  Mon 7/17/08 Tue 8/1/06 =R " | conduct In Situ Trial
19 Conduct In Situ PCB Bio Uptake Studies 13days  Wed 8/23/06 Fri 9/8/106 _[—'_"_| Conduct In Situ PCE Bio Uptake Studies
20 | Conduct Ex Situ PCB Bio Uptake Studies 13days  Wed 823106 Fri 9/8/06 )|:_| Conduct Ex Situ PCB Bio Uptake Studies
21 Phase Il - ACPS Implementation 35 days Tue W5/06 Frl 10/20/06 Phase Il - ACPS Implementation =
22 Public Relations 13 days Fri9gio6  Wed 9/27/06 Public Relations (I
3 Community Mailing 1 day Fri 8/8/06 Fri 9/8/06 Community MalliTg 0
24 Community Advisory Panel (CAP) Meeting Odays  Wed 9/27/06 Wed Q27/06 Community Advisory Panel (CAP) Meeting . a2t
25 Mobilize Equipment to the Site 5 days Tue %5/06 Mon 9/11/06 Mobilize Equipment to the Site | il |
26 Site Preparation 13 days Tue 912/06 Thu 9/28/06 Site Preparation F
o Offioad Equipment and Set in River 4 days Tue 12/06 Fr 9/15/06 Offload Equipment and Set in River "
28 Set-up Equipment at Testing Location 1 day Mon 9/18/06 Mon S/18/06 Set-up Equipment at Testing l.ccmion
L] Install Turbidity Curtains 4days  Wed 9/20/06 Thu 9/28/06 Install Turbidity cmains_. 1
BECE Environmental Monitoring 22days  Wed 9/20/06  Wed 10/18/06 Environmental Monitoring —
3 Water Column Menitering 4 wks Wed 9/20/06 | Mon 10716/06 Water Column Monitoringy &
32 Sediment Sampling 18 days Tue 9/26/06 | Wed 1018/06 Sediment Samplln;.g ;- T NRRIER
33 MNoise Monitoring 17 days  Wed 9720006 | Thu 10/12/06 Noise Monitoring |
34 Activated Carbon Application 15days  Mon 9/25/06  Fri 10/13/06 Activated Carbon Application (Y
3 Initial Testing Area & days Mon 2125706 Mon 10/2/06 Initial Testing Area :
36 Mixed Tilier Treatment Area B days Tue 107306 | Tue 10/110/06 Mixed Tllier Treatment Area vl'__"..:
37 Unmixed Tiller Treatment Area 2days Wed 10/111/06 Thu 10/12/06 Unmixed Tiller Treatment Area
38 Tine Sled Mixed Treatment Area Teday Thu 10/12/06 Fri 10/13/06 Tine Sled Mixed Treatment Area U
38 | Remove Turbidity Curtains Sedays Wed 10/11/06  Mon 10/16/06 Remove Turbidity Curtains ][]
a0 Post-Censtruction Bathymetnic Survey Tday Mon 10/16/06 Mon 10/16/06 Post-Construction Bathymetric Survey U |
41 Equipment Decontamination 3days Tue10/17/06  Thu 10/12/06 Equipment Decontamination [YJ'
42 Demobilization from Site 9days Wed 10/11/08 Fri 10/20/06 Demobilization from Site |—
Project: Implemented Schedule_12-18 | 125K [T 7] Progress I Summary PR cxemal Tasks Deadine &
Date: Mon 5/21/07 Split o 2 Milestone ’ Project Summary ﬁ External Milestone ’
Page 1
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Figure 3-12
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Findings

4 FINDINGS

As discussed in Section 1.2, the primary objective relative to the in-river construction portion of

the ACPS was to evaluate the ability to apply activated carbon to the existing sediments and

monitor the impacts to water quality during application. Additional project objectives focus on

the effectiveness of the activated carbon treatment in reducing PCB bioavailability in benthic

organisms as well as the evaluation of potential changes to the benthic community or to the

erosion potential of sediments. These evaluations will be performed in 2007 and 2008 (and

potentially extending to 2009) as part of the long-term monitoring program.

The following sections summarize the findings from the ACPS following the completion of field

implementation activities, including in-river application of activated carbon and environmental

monitoring performed during construction.

4.1 Activated Carbon Application

General findings pertaining to the project objective of applying activated carbon to the

existing river sediments can be summarized as follows, based on analytical results available

during implementation (e.g., using the three method average delta TOC approach) and

confirmatory analytical data available after implementation (using the refined black carbon

testing method, BC-C):

Activated carbon was successfully applied to the sediments in the Grasse River
ACPS area in a safe manner without any health and safety incidents to site workers
or the community or environmental compliance issues.

The results of the TOC measurements available during-construction (i.e., weight of
evidence approach or “three method average delta” metric) indicate that the overall
dose of activated carbon added to the treatment areas achieved or exceeded the
target dose of 2.5 percent using both the tiller (with and without mixing) and tine
sled devices.

The achievement of the target activated carbon dose of 2.5 percent was confirmed
following implementation using a refined analytical method for assessing the
amount of black carbon in the sediments (BC-C method performed at UMBC). The
overall average activated carbon dose achieved in surface sediments (top 3 inches)
throughout all treatment areas ranged from 3.2 to 5.3 percent for the 5-point

composite samples, confirming the conclusion from the weight of evidence approach
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utilized during implementation that the activated carbon application exceeded the
target dose of 2.5 percent. BC-C testing of single cores also confirmed that the target
activated carbon dose of 2.5 percent was achieved, with the overall average activated
carbon dose measured in surface sediments (top 3 inches) throughout all treatment
areas ranging from 2.5 to 4.5 percent.

« Opverall, more than 65 percent of the ACPS area received an activated carbon dose to
surface sediments (top 3 inches) equal to or exceeding the 2.5 percent target, based
on confirmatory BC-C testing of 5-point composite samples (see Figure 4-1).
Furthermore, an activated carbon dose of 1.3 percent or greater was achieved in
approximately 90 percent of the area. As discussed in Section 1.1, in laboratory
studies an activated carbon dose of 1.3 percent resulted in an 86 percent reduction in
PCB bioaccumulation of tested species.

« The comparison of activated carbon doses measured in 5-point composite samples
versus single cores, presented above, indicates that the application and mixing
equipment used in this field demonstration resulted in spatial variability of the
achieved activated carbon dose. While such variability could likely be reduced
through additional design refinements of the application and mixing equipment, the
spatial variability resulting from this pilot demonstration will continue to be
monitored to evaluate the rate and extent of mixing over time through natural
processes (e.g., bioturbation).

« A comparison of the amount of activated carbon applied to that measured after
application indicates that a portion of the applied carbon mass remains unaccounted
for. On average, approximately 30 to 50 percent of the activated carbon mass
applied to the Grasse River surface sediments was recovered in post-application
samples using the BC-C technique (see Section 3.3.7 for a discussion of activated
carbon recovery relative to achievement of the 2.5 percent target dose). Potential
explanations for the apparent lack of closure of the carbon mass balance are
discussed in Section 3.3.7. Small-scale spatial variability in the application of
activated carbon is likely a significant contributing factor to the observation of
unaccounted mass identified through the post-application sampling results. POC
measurements taken in both the immediate vicinity of the tiller and during
underwater video observations indicated that loss of activated carbon to the water

column was not significant (Section 3.4.1.2). To further evaluate the extent that
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activated carbon was transported downstream (either during or post-treatment),

additional samples will be collected downstream of the ACPS area as part of the

2007 post-ACPS sediment sampling (ECN No. 4).

« Specific observations of the various application methods are as follows:

- The tiller without mixing successfully applied activated carbon to the sediment
surface, as measured in samples from the 0- to 3-inch sediment layer

- Both the tiller with mixing and tine sled successfully mixed activated carbon into
the 0- to 3-inch sediment layer, with some samples also showing slight increases
in activated carbon levels in the 3- to 6-inch sediment layer

- Compared with the tine sled, application of activated carbon using the tiller
(with or without mixing) resulted in greater small-scale spatial variability (on the
order of 3 to 24 inches) based on evaluation of the TOC measurements

« Activated carbon applied to the Grasse River sediments was observed to be stable on
the river bottom under ambient hydrodynamic conditions in the river, including
during a pressure wave event caused by the opening of the Snell Lock (see

Section 3.4.3).

- River flows during the ACPS study ranged from approximately 200 to 1,300
cubic feet per second (cfs), which equates to velocities of about 0.03 to 0.2 feet per
second (fps) for this portion of the river. Velocities of this magnitude correspond
to shear stresses of approximately 0.10 dyne/cm? or less, which are too low to
result in significant resuspension of river sediments (Alcoa 2001). For
comparison, the 100-year storm flow is approximately 15,080 cfs, which
corresponds to a current velocity of about 2.2 fps and a shear stress of about 10
dynes/cm? for this portion of the river.

- Pressure waves caused by the release of water from the Snell Lock result in short-
term flow reversals in the lower Grasse River. Velocity measurements collected
(using acoustic Doppler current profilers) during these flow reversals in 2001
showed a maximum near-bed upstream velocity at T19 of 0.65 fps (Alcoa 2002).
This near-bed velocity corresponds to a shear stress of about 1 dyne/cm?. Due to
the larger river cross-section in the vicinity of the ACPS area (relative to that near
T19), the near-bed velocities and, thus, shear stresses in the ACPS area during
these pressure wave-induced flow reversals are expected to be lower than those

experienced at T19.
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« The soft nature of the surface sediments within the ACPS study area requires
accurate understanding of bathymetry and control of equipment positioning in the
vertical plane to achieve application of activated carbon within the desired depth
range (top 3 inches).

« The refined methodology for measuring the amount of black carbon applied to the
sediment (BC-C method utilizing wet chemical oxidation procedures) provided
more reliable and accurate results than the black carbon pre-combustion method

(BC-T) or the TOC measurement techniques available during implementation.
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4.2 Interpretation of Environmental Monitoring
The following findings pertain to the project objective of monitoring environmental impacts
during the application of activated carbon to the existing sediments.

« No measurable changes in water column PCBs were observed, and project action
levels for PCBs were not exceeded, adjacent to or downstream of the ACPS area
during activated carbon application.

« Turbidity levels during the performance of the project never approached the action
level of 25 NTUs above background. Water quality monitoring performed
immediately adjacent to the ACPS area indicated that only a small increase in
turbidity occurred during activated carbon application and/or mixing using the tine
sled and tiller equipment. Levels measured downstream of the ACPS area were only
slightly higher than those measured upstream (average turbidity and TSS increases
of roughly 0.2 NTU and 0.8 mg/L, respectively), indicating the application and
mixing of activated carbon did not have a significant effect on downstream water
quality.

o The water column monitoring data indicate that construction activities did not have
a significant impact on water quality in the river, and suggest that the use of silt
curtains to contain suspended solids and/or activated carbon is not necessary for
future applications of activated carbon using the tine sled or tiller equipment.

« All noise levels measured throughout the course of the construction activities

were comparable with baseline monitoring values.
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5 LONG-TERM MONITORING PROGRAM

Baseline monitoring has been conducted to establish pre-treatment conditions for comparison to
future monitoring results to assess the achievement of the project objectives. Post-treatment
long-term monitoring will be performed in 2007 and 2008, approximately 1 and 2 years,
respectively, after activated carbon application, to assess the following:

« The effectiveness of the application/mixing process

» The erosion potential of the treated sediments

« Recolonization of the ACPS area by benthic organisms

e Reduction in PCB bioaccumulation in benthic macroinvertebrates

Sediment cores to be used in the laboratory aqueous equilibrium and PCB uptake experiments
will also be collected during these surveys. The proposed monitoring schedule is as follows:
« Approximately 1 year following application (August to September 2007): post-treatment
monitoring
« Approximately 2 yeas following application (August to September 2008): post-treatment
monitoring
« The decision to conduct a third post-treatment survey will be based on the results of the

first two post-treatment surveys

Based on the results from the Initial Testing Area, both the tiller and tine sled units were carried
forward for testing in the larger-scale pilot application, as described in ECN No. 1 (see
Appendix F). This necessitated a change in the study design footprint presented in the original
Work Plan (Alcoa 2006b), as discussed in Section 3.1.3. Specifically, the Unmixed Treatment
Area, which originally measured 50 feet by 100 feet, was divided into two sub-areas. The
upstream sub-area, measuring 50 feet by 60 feet, was designated for “mixed” application using
the tine sled. The downstream sub-area, measuring 50 feet by 40 feet, remained as an Unmixed
Treatment Area (using the tiller device without engaging the tiller). To further evaluate the
likelihood that carbon was transported downstream (either during or post-application),
additional samples will be collected downstream of the ACPS area as part of 2007 post-ACPS
monitoring (ECN No. 4).

In order to facilitate evaluation of these treatment areas as part of the long-term monitoring

program, sediment samples were collected from three locations within each of the Tine Sled

Construction Documentation Report November 2007
Grasse River Activated Carbon Pilot Study 5-1 Alcoa Inc.



Long-Term Monitoring Program

Mixed Treatment Area and the Unmixed Tiller Treatment Area (see Figure 5-1) prior to
activated carbon application. These samples were submitted for baseline ex situ biological
analysis at UMBC, consistent with the analysis program for the six baseline monitoring
locations originally planned within the Mixed Tiller Treatment Area. However, given the
timing of the field implementation, it was not feasible to conduct baseline in situ biological

studies at the monitoring locations within the Tine Sled and Unmixed Tiller Treatment Areas.

Accordingly, the existing monitoring program will be similarly augmented for the long-term
monitoring to include the six additional sampling locations for ex situ biological testing and
benthic community studies to provide further information on the relative performance of the
different application methods. In addition, a modification to the plan for sediment sampling
and activated carbon testing is proposed that incorporates the use of a refined analytical testing
method on 5-point composite samples in each of the three treatment areas (see Figure 5-2). The
enhanced monitoring scope incorporating the original Unmixed Treatment Area, as defined in
the Work Plan (Alcoa 2006b) is provided in Table 5-1, consistent with ECN Nos. 4 and 5 (see
Appendix F).

As described in ECN No. 4, the intent of the post-monitoring erosion potential program is to
compare the erosional behavior of the bulk surface sediments pre- and post-carbon treatment to
qualitatively look for evidence indicating that activated carbon is preferentially resuspended or
enhances the resuspension of the bulk surface sediments. Distinctions between sediments
treated with the bituminous coal-based and coconut shell-based carbon will not be made given
the two carbon types were applied to the river sediments using different application techniques.
That is, the bituminous coal-based carbon was applied within the Initial Testing Area and the
Mixed Tiller Treatment Area, while the coconut shell-based carbon was applied within the
Unmixed Tiller and Tine Sled Mixed Treatment Areas. The post-ACPS erosion potential testing
will include the collection and testing of sediments treated with both carbon sources; however,
the results of this testing will only be used to identify potential differences in erosion potential
between treatment areas. The data will not be sufficient to attribute any potential differences to

a specific factor (e.g., carbon type or application method).
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5.1 Measurement of Activated Carbon in Sediments During Long-Term Monitoring

As discussed in detail in Appendix A, several laboratory investigations, including matrix
spikes and inter-laboratory comparisons, were performed to investigate analytical issues
identified with BC-T method. Subsequent to completion of the 2006 field implementation
activities, UMBC refined and improved a black carbon-chemical pre-oxidation (BC-C)
method (see Section 3.3.2 and Attachment A-3 of Appendix A), resulting in a more accurate
and precise procedure to measure activated carbon concentrations in Grasse River
sediments, relative to TOC and BC-T methods utilized during 2006 field implementation.
Based on the increased accuracy and precision of the BC-C methodology, this technique will
be used to perform activated carbon measurements on all future sediment samples collected
as part of the ACPS long-term monitoring program. TOC and BC-T analyses are not

anticipated during subsequent monitoring events.

In order to allow a direct comparison to 2006 sampling results, future long-term monitoring

events will include the collection of 5-point composite samples for BC-C analyses.
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Long-Term Monitoring Program

Table 5-1

Expansion of Monitoring Scope to Incorporate the Additional Testing in the Original Unmixed
Treatment Area

Monitoring Method

Original Long-Term
Monitoring Scope

Enhanced Long-Term Monitoring Scope

Ex situ PCB biouptake

In situ PCB biouptake

PCB aqueous equilibrium

PCB desorption kinetics

Sediment TOC/black carbon

Sediment PCB

Microscopic examination

Benthic Invertebrate
Community Studies

Erosion Potential Testing

6 locations in Mixed (Tiller)
Treatment Area and 1
background location

6 locations in Mixed (Tiller)
Treatment Area and 1
background location

6 locations in Mixed (Tiller)
Treatment Area and 1
background location

6 locations in Mixed (Tiller)
Treatment Area and 1
background location

6 core sections from each of 9
locations for baseline study (TOC
and BC-T methods)

6 core sections from each of 9
locations for baseline study

6 core sections from each of 9
locations for baseline study

6 locations in Mixed (Tiller)
Treatment Area, 3 locations in the
Unmixed Treatment Area, and 1
background location

5 locations sampled during
baseline monitoring (3 Mixed
Tiller Treatment Area, 2 Tine Sled
Mixed Treatment Area)

Original scope plus 3 additional samples in the Tine
Sled Mixed Treatment Area and 3 additional
samples in the Unmixed Tiller Treatment Area.

Original scope (additional samples in the Tine Sled
Mixed and Unmixed Tiller Treatment Areas not
included since in situ baseline studies were not
conducted in this area).

Original scope plus 3 additional samples in the Tine
Sled Mixed Treatment Area and 3 additional
samples in the Unmixed Tiller Treatment Area.

Original scope plus 3 additional samples in the Tine
Sled Mixed Treatment Area and 3 additional
samples in the Unmixed Tiller Treatment Area.

Original locations plus additional ten 5-point
composite samples from the Mixed Tiller Treatment
Area. Three discrete samples plus eight 5-point
composite samples from each of the Tine Sled and
Unmixed Tiller Treatment Areas. All samples to be
analyzed for BC-C.

[Note: Three samples in the original Unmixed Tiller
Treatment Area reconfigured based on refined
treatment area boundaries (see ECN No. 1).] Two
additional 5-point composite samples will be
collected downstream of the Unmixed Tiller
Treatment Area.

Original scope in Mixed Tiller Treatment Area.
[Note: Three samples in the original Unmixed Tiller
Treatment Area reconfigured based on refined
treated area boundaries (see ECN No. 1).] Three
additional samples in the Tine Sled Mixed
Treatment Area.

Original scope plus 3 locations each from the Tine
Sled and Unmixed Tiller Treatment areas (i.e.,
same locations as “Sediment PCB” listed above.)

Original scope plus 1 additional sample in the Tine
Sled Mixed Treatment Area and 2 additional
samples in the Unmixed Tiller Treatment Area.
Therefore, a total of 6 samples will be collected from
the Mixed Tiller Treatment Area, 3 samples from the
Tine Sled Mixed Treatment Area, and 3 samples
from the Unmixed Tiller Treatment Area.

Original scope in the Mixed Tiller Treatment Area
plus 2 locations in the Tine Sled Mixed Treatment
Area (reconfigured based on treated area
configuration), and the addition of 2 locations in the
Unmixed Tiller Treatment Area.
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1. Overview of Environmental Monitoring Program

An environmental monitoring program was developed in association with the Grasse River Activated Carbon
Pilot Study (ACPS) to evaluate achievement of the pilot study objectives outlined in Section 1.2 of the main
body of this ACPS Construction Documentation Report. The ACPS environmental monitoring program
included baseline, during-application, and post-application events. Baseline monitoring was conducted from
July through September 2006; during-application monitoring activities were conducted from September to
October 2006; and post-application monitoring events will be conducted in 2007 and 2008 with the potential for
additional monitoring in 2009, depending on the results of the first two post-application monitoring events.
Each monitoring program event (i.e., baseline, during-application, and post-application) consisted of a number
of field and laboratory activities, including:

e Baseline — erosion potential testing, benthic invertebrate community studies, qualitative aquatic
habitat survey, sediment sampling (physical and chemical characterization), and field and laboratory
biological studies;

e During-application — water column monitoring, noise monitoring, and sediment sampling; and

e Post-application — benthic invertebrate community studies, qualitative aquatic habitat survey,
sediment sampling (physical and chemical characterization), and field and laboratory biological
studies.

Monitoring activities were performed as outlined in the In-Situ PCB Bioavailability Reduction in Grasse River
Sediments — Final Work Plan (Work Plan; Alcoa Inc. [Alcoa], August 2006), as amended by Engineering
Change Notice (ECN) No. 1 (see Appendix F).

Details regarding the environmental monitoring conducted during the pilot study are presented in Section 2. A
summary of the number of samples collected/analyzed during each monitoring event is presented in Table A-1.
Attachment A-1 presents a discussion of the quality assurance/quality control (QA/QC) sample results and
evaluation, while all environmental data are provided in Attachment A-2.
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2. Environmental Monitoring Activities and Results

2.1 Baseline Monitoring

Baseline monitoring was conducted from July through September 2006, prior to implementation of the ACPS to
obtain data to establish pre-activated carbon application conditions against which during-and post-application
monitoring results will be compared to evaluate achievement of the pilot study objectives. Activities conducted
as part of each baseline monitoring component (as listed in Section 1) and a summary of monitoring results
obtained are presented in Sections 2.1.1 through 2.1.6.

2.1.1 Erosion Potential Testing
2.1.1.1 Monitoring Activities

The erosion properties of the native bulk surface sediments in the ACPS area were evaluated through erosion
potential testing with a sediment shaker apparatus (Tsai and Lick, 1986). This test protocol was deemed
appropriate for this study since the shear stresses expected in the vicinity of the pilot test area during a 100-year
flood flow (10 dynes per square centimeter [dynes/cm?]; Alcoa, April 2001) are consistent with the upper end of
the range of shear stresses tested by the shaker apparatus. This testing involved the collection of 10 sediment
cores, subjecting each core to shear forces in a shaker apparatus, and assessing the resultant erosion.

The baseline erosion potential testing was conducted during the week of July 31, 2006. The study consisted of
the collection of two sediment cores from each of five locations, for a total of 10 cores (Figure A-1); two cores
were collected from each location to recognize the spatial variability that often exists in river sediments, even in
closely spaced cores. Six cores were collected from the Mixed Tiller Treatment Area, two cores were collected
from the Tine Sled Mixed Treatment Area, and two cores were collected in the buffer zone between the Tine
Sled Mixed and Unmixed Tiller Treatment Areas. Due to their spatial proximity to the Tine Sled Mixed
Treatment Area boundary, the two cores collected from the buffer zone were grouped with the two cores
collected from inside the Tine Sled Mixed Treatment Area for this evaluation. Two cores were collected at each
location using a manual push core sampler that typically retrieved between 6 and 12 inches of sediment. Upon
retrieval, the cores were visually inspected to ensure a relatively even sediment surface within the core.

After visual observation was complete, each core was placed in the shaker apparatus -- a device that simulates
bottom shear forces at the sediment-water interface by creating turbulence within the water column directly
overlying the core (Tsai and Lick, 1986) -- and subjected to shear stresses of 3, 5, and 9 dynes/cm? for 10-
minute test periods. After each test period, a sample was collected from the overlying water column and
submitted to the Alcoa Massena ChemLab (ChemLab) for total suspended solids (TSS) analysis. Four TSS
samples were collected per core (one prior to testing and one after the application of each of the 3 different shear
stresses). A total of 40 samples were submitted to ChemLab for TSS analyses. QA/QC samples were to include
one blind duplicate sample; however, this sample was spilled during transport to the ChemLab and, therefore,
not analyzed for TSS.

11/13/07 21
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2.1.1.2 Summary of Results

Data collected during the study were used to establish a baseline for the erosive properties of the native
sediments in the ACPS work area. Comparisons among work areas were performed to evaluate potential
differences in erosive properties between treatment areas. These data were also compared to the erosive
properties of native sediments reported for reach of the river during previous erosion potential testing surveys.

2.1.1.2.1 Estimation of Resuspension Potential

The mass of sediment resuspended when a constant shear stress is applied for a duration sufficient to achieve
maximum resuspension is termed resuspension potential (in units of milligrams per square centimeter
[mg/cm?]), ¢, and can be calculated using the following relationship:

¢ =0.00254hAC

where:

h = water depth in the sediment core (inches) being tested; and
AC = the change in TSS concentration (milligrams per liter [mg/L]) in the overlying water column over
the duration of the test.

Resuspension potential was computed for each core using the test-specific water depth (generally 3 inches) and
TSS results. The resuspension potential values for each core are presented as a function of shear stress in Figure
A-2.

Work Area Comparisons

Erosion properties of the individual sediment cores varied across locations, but followed the expected pattern of
increased resuspension potential with increasing bottom shear stress (Figure A-2). The variability observed in
these cores is not inconsistent with the variability observed during prior sediment shaker studies in the river
(Alcoa, April 2001). Overall, sediment from the Tine Sled Mixed Treatment Area exhibited a higher average
resuspension potential at all shear stresses (i.e., 3, 5, and 9 dynes/cm?) relative to sediments from the Mixed
Tiller Treatment Area; however, the overlapping error bars (representing 95% confidence limits) indicate these
differences are not statistically significant (Figure A-3). Mean resuspension potentials between treatment areas
differed by less than a factor of two at all shear stress levels.

Comparison to Previous Studies

The resuspension potential data for the ACPS samples were compared to those collected from this reach of river
during erosion potential testing conducted in 1998 and 2000 (Figure A-4). Due to their spatial proximity to the
ACPS work areas, four historic cores (two each from sediment probing Transects [T]42 and T46) were included
in this comparison. The range of resuspension potential values determined for these four historic cores are
presented as the shaded region in Figure A-4, while the average resuspension potential values from the 2006
ACPS data are presented as symbols. The erosion properties measured within the ACPS area during 2006 are
within the range of historic data at all shear stress levels (Figure A-4). The similarity between the 1998/2000
and 2006 resuspension potential testing data suggests that no significant change in erosion properties has likely
occurred in the sediments in this reach of the river over time.
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2.1.2 Benthic Invertebrate Community Studies
2.1.2.1 Monitoring Activities

Prior to in-river application of activated carbon, sampling activities using a petite ponar grab sampler were
conducted in accordance with the Quality Assurance Work Plan for Biological Stream Monitoring in New York
State (New York State Department of Environmental Conservation [NYSDEC], June 2002). Benthic data
assessments followed the multi-metric framework outlined in Rapid Bioassessment Protocols for Use in
Wadeable Streams and Rivers: Periphyton, Benthic Macroinvertebrates, and Fish (RBPs; United States
Environmental Protection Agency [USEPA], July 1999).

At each of ten sampling locations (Figure A-5), total water depth was measured and one petite ponar grab
sample was collected for benthic analysis. A total of six samples were collected from the Mixed Tiller
Treatment Area (M1 through M6), three samples total were collected from the Tine Sled Mixed and Unmixed
Tiller Treatment Areas (U1 through U3), and one sample was collected from an upstream background location
(BG1,; Figure A-5). The background location was selected approximately 300 feet upstream of the pilot study in
an area with fine-grained sediments and benthic habitat comparable to that observed in the pilot study area.
Upon collection, the grab samples were sieved using a U.S. standard No. 30 (0.6 millimeter [mm]) sieve to
remove fine sediments, and then preserved in 91% isopropyl alcohol. In total, ten benthic samples were
submitted to GEI Consultants Inc./Chadwick Ecological Division (Chadwick) for identification of organisms to
the lowest practical taxonomic level and determination of biomass.

Prior to construction, samples were collected from three benthic sampling locations (U1, U2, and U3) in the area
defined in the Work Plan (Alcoa, August 2006) as the unmixed treatment area (Figure A-5). However, during
construction the original unmixed treatment area was sub-divided into the Tine Sled Mixed and Unmixed Tiller
Treatment Areas to accommodate additional evaluation of the tine sled equipment. Based on this revised
division of treatment areas, the previously sampled locations U1l and U2 are positioned within the area now
defined as Tine Sled Mixed Treatment Area and location U3 is within the Unmixed Tiller Treatment Area.
Because of the close proximity of these locations, and the similarity of their benthic habitats (grain size and total
organic carbon [TOC]), the benthic results from these three locations will be used as the baseline dataset for
comparisons to post-activated carbon application data for both the Tine Sled Mixed and Unmixed Tiller
Treatment Areas. It is planned that three benthic samples each will be collected from the Tine Sled Mixed and
Unmixed Tiller Treatment Areas during the post-application monitoring events to aid in data comparisons (see
Section 5 of the main body of this report).

In addition to benthic sampling, up to four additional sediment grabs were collected concurrently at each sample
location using a petite ponar grab sampler. These sediments were processed as a single homogenate at each
location and were used in the in-situ polychlorinated biphenyl (PCB) biouptake studies (Section 2.1.4.1) for
locations M1 through M6 and BG1 (7 locations), with the remaining portion from each of the ten locations (M1
through M6, Ul through U3, and BG1; Figure A-5) containerized and submitted to various analytical
laboratories for testing. In total, ten sediment samples were submitted to the University of Maryland, Baltimore
County (UMBC) for ex-situ PCB uptake studies and PCB congener analysis, to Northeast Analytical Inc. (NEA)
for PCB Aroclor (to compare with UMBC’s PCB congener analytical results) and TOC analysis, and to CDM
Soils Laboratory for grain size analysis. One field duplicate sample was collected and submitted for each of the
PCB, TOC, and grain size tests. Details on the QA/QC analyses and results are presented in Attachment A-1.

The results of the benthic sampling, and grain size and TOC analyses, in the context of benthic habitat, are
presented in Section 2.1.2.2.
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2.1.2.2 Summary of Results

The baseline benthic data were tabulated (Table A-2) and metrics were calculated (Tables A-3 and A-4)
following USEPA RBPs (USEPA, July 1999). As recommended by USEPA, the metrics chosen for this
analysis included measures of benthic abundance, diversity, tolerance, and life history adaptations. The seven
site-specific metrics utilized in this macroinvertebrate community characterization are: 1) total organisms; 2)
biomass; 3) number of taxa; 4) diversity index; 5) tolerance index; 6) feeding guild; and 7) organism habit. The
seven metrics and associated values from each of the three sample areas are discussed below. The metrics are
listed below with a brief explanation regarding interpretation.

1. Total Organisms: Count of all individuals in the sample. Used as the denominator for several other
metrics, and also useful for assessing differences in the number of organisms between different samples.

2. Biomass: Measure of wet-weight sample mass. Useful for comparing sample differences in biomass
and understanding the trophic food base.

3. Number of Taxa: Total number of distinct taxa per sample. Measures the overall variety of the species
assemblage.

4. Diversity Index: Measures the diversity of the sample in terms of number of taxa and relative species
abundance. Scores for this index typically range from 0 to 5 with larger numbers indicating greater
diversity.

5. Tolerance Index: Calculated measure of organism tolerance or sensitivity to perturbation based on
abundance and tolerance values ascribed originally by Hilsenhoff (1987). Can also be used to evaluate
organic pollution. Scores for this index range from 0 to 10 with larger numbers indicating greater
tolerance to perturbation.

6. Feeding Guild: Functional feeding group measure that identifies feeding strategies based on food type
and availability. Feeding groups can become skewed and unbalanced based on changes to
environmental conditions (USEPA, July 1999).

7. Organism Habit: Mode of existence based on differing adaptations for movement and maintaining
position. Similar to feeding guild in that this metric can become skewed and unbalanced based on
changes to environmental condition (USEPA, July 1999).

Results of the benthic analysis show a community that is typical of one that would inhabit fine-grained
sediments (Tables A-3 and A-4). Of the nine benthic orders represented, 80% of the overall taxa came from the
orders Diptera (midge larva) and Oligochaeta (aquatic worms) (46% and 34%, respectively), with 65% of the
overall taxa being burrowers (i.e., organisms that burrow in sediments). Dipterans and oligochaetes are often
the dominant taxa in fine-grained sediments (i.e., sands and silts) because they are adapted to live in this type of
environment (Merritt and Cummins, 1996; Thorp and Covich, 2001). The other orders represented are 8%
Pelecypoda (bivalves), 4% Coleoptera (beetles), 2% Ephemeroptera (mayflies), 2% Isopoda (sowbugs), 2%
Gastropoda (snails), 1% Trichoptera (caddisflies), and1% Amphipoda (scuds). As shown in Table A-3, the
mean representation of these orders is similar among the Mixed Tiller Treatment Area (M1 through M6), the
Tine Sled Mixed and Unmixed Tiller Treatment Areas (U1l through U3), and upstream background location
(BG1; Figure A-5).

Benthic metric results reflect a community typical of fine-grained sediments (e.g., moderate benthic diversity
and abundance, moderate tolerance, high percentage of gatherers and burrowers, low percentage of filterers,
clingers, and climbers, etc.) and were comparable between the three areas; the Mixed Tiller Treatment Area (M1
through M6), Tine Sled Mixed and Unmixed Tiller Treatment Areas (Ul through U3), and the upstream
background location (Table A-4). For example, the mean number of distinct taxa per sample in the three areas
was 10, 9, and 11, respectively. The mean number of organisms was 19 in the Mixed Tiller Treatment Area, 12
in the Tine Sled Mixed and Unmixed Tiller Treatment Areas, and 18 in the upstream background location.
Mean wet-weight biomass was comparable in the three areas at 57, 31, and 28 milligrams (mg) per sample,
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respectively. The diversity index, as well as tolerance index, was similar between areas, with diversity scores
being 2.9, 3.1, and 3.4, respectively, and tolerance scores being 8.5, 8.0, and 8.2, respectively. The dominant
feeding groups present in the samples were gatherers and predators, representing 57% and 32% of the organisms
in the Mixed Tiller Treatment Area, 49% and 39% of the guilds in the Tine Sled Mixed and Unmixed Tiller
Treatment Areas, and 44% and 39% of the organisms in the upstream background location, respectively. As
previously mentioned, the dominant organism habit in each of the three areas was burrowing (66%, 66%, and
61%, respectively).

Grain size results were comparable between the Mixed Tiller Treatment Area (M1 through M6), the Tine Sled
Mixed and Unmixed Tiller Treatment Areas (U1 through U3), and the upstream background location. Average
TOC values, which reflect the availability of benthic food, were also comparable between areas at 4.9% and
45% for the Mixed Tiller Treatment Area and Tine Sled Mixed and Unmixed Tiller Treatment Areas,
respectively, and 4.0% for the background location (Table A-5).

These results will be compared to the post-treatment benthic data to evaluate potential changes in the benthic
community due to the application of activated carbon in Grasse River sediments, as well as to determine
potential year-to-year or seasonal temporal changes in the benthic community (as would be reflected in the
upstream background location results).

2.1.3 Qualitative Aquatic Habitat Survey
2.1.3.1 Monitoring Activities

A qualitative baseline aquatic habitat survey was performed in the pilot study area on August 24, 2006 to
determine the general benthic habitat conditions and substrate features of the area, as well as to evaluate the
presence of submerged, rooted aquatic vegetation. The aquatic habitat survey was conducted primarily by
visual observation using a boat and underwater video camera. Baseline habitat conditions in the project area
were characterized along evenly spaced transects running the length of each application area (parallel to the
shoreline), with three transects established in the Mixed Tiller Treatment Area and two transects in the Tine Sled
Mixed and Unmixed Tiller Treatment Areas (Figure A-5). A video monitor was used onboard the boat to
examine the aquatic habitats in real time as each transect was traveled, and a digital video disk (DVD) recording
was made of each transect pass for further examination as necessary.

In addition to visual observations, water quality measurements were taken from each treatment area and the
background location as part of the benthic invertebrate community sampling to supplement the qualitative
aquatic habitat survey. Water quality measurements were taken at locations M1, U1, and BG1 (Figure A-5)
within one foot of the surface and bottom of the water column, as well as in the middle of the water column.
Measurements included water flow velocity, temperature, pH, conductivity, turbidity, and dissolved oxygen
(DO) measurements. Habitat observations were also supplemented by the grain size and TOC results from
samples that were collected during the benthic invertebrate community sampling.

2.1.3.2 Summary of Results

Based on visual observations and inspection of the underwater DVD recording, the baseline substrate in the
vicinity of the treatment areas was primarily homogenous, fine-grained sediments (bare sediments) with no
apparent vegetation growing on the channel bottom. No other habitat features (such as large woody debris or
rocks/boulders) were observed.
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The grain size laboratory analysis supports the visual observations, showing a benthic habitat dominated by
medium to fine sands and silts with some coarse sand and a little fine gravel and clay (Table A-5). For all
locations, water quality parameters were consistent with previous water quality data collected from the Grasse
River (Table A-6).

2.1.4 Field and Laboratory Biological Studies
2.1.4.1 In-Situ PCB Biouptake Studies
2.1.4.1.1 Monitoring Activities

As described in the ACPS Work Plan (Alcoa, August 2006), the freshwater oligochaete Lumbriculus variegatus
was selected as a bioaccumulation test organism for assessing the change in bioavailability of PCBs to benthic
organisms after amending sediments with activated carbon. This organism was selected for bioaccumulation
tests based on the USEPA method for testing bioaccumulation in freshwater sediments (USEPA, March 2000),
as well as previous studies by Burton et al. (2005) and Sibley et al. (1999), which demonstrated the use of this
organism for in-situ bioaccumulation measurements in freshwater sediments.

Baseline in-situ bioaccumulation tests were carried out in August/September 2006 (August 23 to 25, 2006
baseline deployment and September 6 to 8, 2006 baseline retrieval). L. variegatus were deployed in screened
cages (i.e., bioassay exposure chambers) at six sampling locations (M1 to M6) and at one reference location for
an exposure period of 14 days (Figure A-5), following the American Society for Testing and Materials (ASTM)
method described in the Draft Standard Guide for Assessing Freshwater Ecosystem Impairment Using Caged
Fish or Invertebrates (Burton, 2002). In support of this in-situ approach, a trial field deployment was performed
in July 2006 (prior to the baseline studies) to evaluate the logistics associated with deploying and retrieving the
caged worms in the river and the survival of the worms in field conditions. Based on the results from the trial
deployment and with feedback from the USEPA, the wet tissue mass in each exposure chamber was increased to
0.5 grams.

The in-situ deployment followed the “surficial sediment and pore water exposure” method outlined in Burton
(2002). This in-situ testing method is designed to achieve organism exposure to surficial sediment and sediment
pore water at the site. In-situ exposure chamber design followed Burton (2002). The chambers were
constructed of cellulose acetate butyrate tubes 12.7 centimeters (cm) in length and 7 cm outside diameter in
which two 4x8 cm openings were constructed and covered with a nylon mesh. The L. variegatus were obtained
from Aquatic Research Organisms, Hampton, New Hampshire. The required quantity of worms for each
exposure chamber were separated out in labeled 20 milliliter (ml) glass vials with 10 ml Grasse River water and
transported to the site in a cooler.

At each sampling location, six replicate chambers were deployed mounted together on a rack for ease of
retrieval. One set of test chambers was also deployed at the reference location. To initiate the caged exposure,
surficial sediment was collected from the location and split for use in the in-situ and ex-situ bioaccumulation
tests (Section 2.1.4.2). Sediment was placed in each chamber, filled with site water, and allowed to equilibrate
and settle for 15 minutes before introduction of the worms through a small port in the chamber. Due to the
water depth in the pilot study area, the worms were not flushed down an inlet tube as suggested in the ASTM
draft method. Rather, the cage baskets were tied with a nylon rope to a foam buoy that was placed 3 feet under
water to reduce visibility. A decoy buoy placed nearby marked the position of the test location (Figure A-6).
An underwater video camera was used to monitor the placement of the cages upright on the sediment surface as
shown in Figure A-6. The bioassay chambers remained in the river for 14 days. After the exposure duration,
the cages were located and retrieved, and the worms separated from the sediment. The worms were placed in
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depuration chambers (for a 6-hour depuration period) before being frozen and shipped to the UMBC laboratory
for PCB extraction and analysis.

2.1.4.1.2 Summary of Results

The average recovery of tissue weight from the exposure chambers ranged from 75 to 102%, with an overall
average recovery of 87% for all deployments. The average tissue weight recoveries as well as the range of
tissue weight recoveries at each sample location is shown in Table A-7a. The details of the in-situ
bioaccumulation test method are described in the standard operating procedure (SOP) method outlined in the
Work Plan (Alcoa, August 2006) for in-situ studies. Congener level PCB analysis is currently being conducted
on worms retrieved from each exposure chamber separately. The results of these analyses will be presented in a
separate report.

2.1.4.2 Ex-Situ PCB Biouptake Studies
2.1.4.2.1 Monitoring Activities

Ex-situ (laboratory) biouptake studies were conducted in parallel with the in-situ biouptake studies described in
Section 2.1.4.1. The laboratory test method was based on the USEPA Methods for Measuring the Toxicity and
Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates (USEPA, March 2000).
Bioaccumulation tests were conducted for the baseline study from sampling locations M1 to M6, the
background location and at six additional sampling locations in the Unmixed Tiller and Tine Sled Treatment
Areas per ECN No. 1 (UTA-03, UTA-05, UTA-09, UTA-4, UTA-15, and UTA-17; Figure A-5). Organisms
from the same batch of L. variegatus were used in both the in-situ study and the laboratory exposure study.
Worms were exposed to the sediments in 400 ml glass beakers for 14 days and maintained at 23 + 1 degree
Celsius (°C) in a water bath with a 16 hour light: 8 hour dark photoperiod (Figure A-7). At the termination of
the experiment, worms were removed from the sediments and allowed to depurate for 6 hours in a clean beaker
containing water. The depurated worms were then homogenized with excess sodium sulfate and extracted with
a 50:50 mixture of hexane and acetone under sonication. The details of the laboratory bioaccumulation test
method are available in the SOP in the Work Plan (Alcoa, August 2006) for laboratory studies.

2.1.4.2.2 Summary of Results

Ex-situ bioaccumulation tests were conducted successfully with adequate recovery of tissue mass for chemical
analyses. The average recovery of tissue weight from the exposure beakers in the Mixed Tiller Treatment Area
ranged from 58 to 87%, with an overall average recovery of 69% for all deployments. The recovery of tissue
weight from the exposure beakers in the Unmixed Tiller Treatment Area ranged from 105 to 149%, with an
overall average recovery of 120% for all deployments. All average tissue weight recoveries as well as the range
of tissue weight recoveries at each sample location are shown in Table A-7b. PCB analyses are currently being
completed, and the results of these analyses will be presented in a separate report.
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2.1.5 Sediment Sampling
2.1.5.1 Monitoring Activities

Two sediment sampling events were conducted to characterize baseline sediment quality conditions in the
project area prior to ACPS construction activities. The first event was conducted on August 8, 2006 and
included the collection of six cores from the Mixed Tiller Treatment Area and three cores from the Tine Sled
Mixed and Unmixed Tiller Treatment Areas (total of nine sediment cores; Figure A-8) for physical and chemical
characterization. Sampling was conducted using manual core collection techniques with cores advanced to
refusal. Cores were processed and segmented into 0 to 1.5 inches, 1.5 to 3 inches, 3 to 4.5 inches, 4.5 to 6
inches, 6 to 9 inches, and 9 to 12 inches intervals, resulting in a total of 54 samples. These samples were
submitted to the UMBC laboratory for characterization of TOC and PCB (congener) levels, and also for
microscopy analysis. Unused portions of each baseline sample were archived and subsequently analyzed for
black carbon levels using the black carbon-chemical preoxidation (BC-C) method described in Attachment A-3.
In addition, QA/QC samples were collected during core processing and included 3 blind duplicates and 3 matrix
spike/matrix spike duplicates (MS/MSD; 1 QA/QC sample per 20 samples). The MS/MSD samples were only
submitted for PCB (congener) analysis. Details on the QA/QC analyses and results are presented in Attachment
A-1.

The second baseline sediment sampling event included collection of baseline sediment verification cores from
September 12-14, 2006 in the Initial Testing, Mixed Tiller, Tine Sled Mixed, and Unmixed Tiller Treatment
Areas (Figure A-8). The information obtained during this event was used to provide a more robust data set for
comparisons between baseline and during/post-activated carbon application conditions. Sampling included
collection of 86 cores from the pilot study area with cores collected from each sub-area as indicated below.

Number of Cores Sample Depth Intervals
Collected (inches)

Initial Testing Area

- Mixed Tiller application cells 16 0to3,3t06

- Unmixed Tiller application cells 6 O0to3

- Tine Sled application cells 16 0to3,3t06

- Accepted Method area 16 0to3,3t06
Mixed Tiller Treatment Area 16 0to3,3t06
Tine Sled Mixed Treatment Area 10 0to3
Unmixed Tiller Treatment Area 6 0to3

Similar to the August baseline sampling event, cores were collected using manual techniques with each core
advanced approximately 6 inches into the sediment. Cores were processed according to the segmentation
scheme listed in the table above. A total of 150 samples (plus eight blind duplicate QA/QC samples) were
submitted to NEA for TOC, percent moisture, and bulk density analysis. Details on the QA/QC analyses and
results are presented in Attachment A-1. Note that it was determined during construction activities in the Initial
Testing Area that baseline black carbon data were desired to evaluate the effectiveness of application activities.
As a result, preliminary black carbon analyses were run by NEA on the majority of the samples (total of 104
samples) collected during the baseline event using the black carbon-chemothermal precombustion (BC-T)
screening method (see Section 2.1.5.2 for additional details).

During both baseline sediment core collection events, each sampling location was identified using real-time
kinematic differential global positioning system (RTK-DGPS) techniques. The total water column depth was
measured to the nearest 0.1 foot with a survey rod, and the water surface elevation was recorded with RTK-
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DGPS. Cores were collected manually using 3-inch-diameter Lexan tubing with a check valve device in
accordance with the SOP in Appendix B of the Post-Remedial Options Pilot Study Monitoring Work Plan
(Alcoa, July 2006). Upon retrieval, each core was split, photographed, and physical characteristics including
general soil type (sand, silt, clay, and organic matter/other matter) as determined using the Unified Soil
Classification System (USCS) and the approximate grain size category (fine, medium, coarse), were observed
and recorded in field books. Samples were handled, packaged, and shipped according to the SOP provided in
the Post-Remedial Options Pilot Study Monitoring Work Plan (Alcoa, July 2006).

2.1.5.2 Summary of Results

Results of the baseline sediment sampling are discussed below. Comparisons among work areas were
performed to evaluate potential differences in sediment characteristics between treatment areas. These data
were also compared to the sediment characteristics of native sediments collected from this reach of the river
during previous sediment sampling surveys.

Comparison Across ACPS Areas

Sediment samples collected during the September baseline monitoring survey were used to characterize the
TOC levels, dry density and moisture content of the native sediments in the ACPS area. Results of this survey
are presented in Table A-8. TOC levels in surface (i.e., 0 to 3 inches) sediments were variable, but exhibited no
consistent differences across treatment areas (Figure A-9, panel a). Overall, TOC levels in the surface
sediments ranged from 2.9% to 8.2%, with average levels of 5.4%, 5.5%, 5.3% and 5.6% for the Initial Testing
Area, and Mixed Tiller, Unmixed Tiller, and Tine Sled Mixed Treatment Areas, respectively. Two cores (UTA-
11 and UTA-12) were collected from the buffer zone between the Unmixed Tiller and Tine Sled Mixed
Treatment Areas; surface TOC results for these samples were 6.0% and 4.5%, respectively. TOC levels in the
deeper (3 to 6 inches) samples from the Initial Testing Area and Mixed Tiller Treatment Area were similar to
those measured in surface sediments (Figure A-10, panels a and d). An equivalent comparison could not be
made for the Unmixed Tiller and Tine Sled Mixed Treatment Areas since only surface samples were collected
from these areas. The observed similarities are supported by a comparison of the 95% confidence limits (i.e.,
+/- two standard errors), which revealed no statistically significant differences in baseline TOC levels between
treatment areas and between depths (Figure A-11, panel a). Therefore, combining samples from all areas and
both depth intervals yields an average baseline TOC of 5.4% for the native sediments in the ACPS area.

Although some variability was noted, the bulk density and moisture content measurements were relatively
similar across the Initial Testing Area and three treatment areas (Table A-9 and Figure A-9, panels b and c).
Average bulk densities and percent moisture levels in the surface sediments ranged from 0.38 to 0.41 grams per
cubic centimeter (g/cm®) and 67.0 to 68.7%, respectively (Table A-9). Comparison of the 95% confidence
limits (i.e., +/- two standard errors) revealed no statistically differences in surface sediment bulk density or
moisture content between treatment areas (Figure A-11, panels b and c). However, the 3- to 6-inch samples
exhibited higher bulk density and lower moisture content than those measured in the surface samples (Figure A-
10, panels b, c, e and f).

In addition to standard TOC analyses, a subset of samples were also analyzed for black carbon using a BC-T
screening method. However, inter-laboratory comparisons of BC-T levels in split samples from the ACPS area
indicated that this analytical measurement technique used during field implementation of the project did not
provide an accurate measure of black carbon (BC-T) levels in the sediments (see Section 2.2.3.2.1 for additional
details). For this reason, the BC-T screening data generated for these baseline samples are not presented in this
report.
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Subsequent to completion of the 2006 field implementation activities, 36 selected sediment samples collected
during the August 2006 baseline sediment survey (and subsequently archived) were analyzed at UMBC using
the refined black carbon-chemical preoxidation (BC-C) method (see Attachment A-3). This analytical technigue
was not fully developed until after construction activities in the river were completed and, thus, these data were
not used to make construction-related decisions in the field. The black carbon (BC-C) results are presented in
Table A-10. In samples collected from the Mixed Tiller Treatment Area, black carbon (BC-C) in the top 1.5
inches averaged 0.05% and tended to be lower than those measured in the deeper samples (0.09 to 0.12%). An
opposite trend was observed in samples collected from the Tine Sled and Unmixed Tiller Treatment Areas;
black carbon (BC-C) levels in the top three inches (range of 0.12 to 0.17%) tended to be higher than those
observed in the deeper samples (range of 0.07 to 0.08%; Figure A-12, panel a). These differences are also
apparent in panel b of Figure A-12, where average black carbon (BC-C) levels in the top three inches of
sediments are compared to those in the lower three inches of the sampled sediments. However, given the
variability observed in the measurements and the limited number of samples upon which these comparisons are
based, there were no statistically significant differences in baseline black carbon (BC-C) levels between
treatment areas and between depths. For this reason, all baseline samples were combined and used to define an
average baseline black carbon (BC-C) level of 0.10% for the ACPS area.

PCB measurements are currently being performed on the sediment samples collected during the August baseline
survey and are not available at the time of this report. A discussion and presentation of these results will be
included in a subsequent document.

Comparison to Historic Information

The baseline TOC, bulk density, and moisture content data collected from the ACPS area are compared to data
collected from this reach of river during previous sediment surveys (i.e., 1991 to 2004) in Figure A-13. Ten
historic cores and nine grab samples (located between T43 and T46) are included in this comparison due to their
spatial proximity to the ACPS work area. On average, the surface samples collected during the ACPS baseline
monitoring contained somewhat higher TOC levels, lower bulk densities, and higher moisture contents relative
to those collected historically from this area. However, the overlap in the 95% confidence limits (i.e., +/- two
standard errors) for each of these parameters indicates differences between the ACPS baseline samples and
historic samples are not statistically significant.

Black carbon (BC-C) levels in Grasse River sediments have not been measured historically and, thus, a similar
comparison could not be made for this parameter.

2.2 During-Application Monitoring

During-application monitoring was performed during in-river ACPS construction activities (i.e., silt curtain
installation/removal and activated carbon application) to obtain information on potential impacts to the
environment during construction (water column and noise monitoring) and to evaluate effectiveness of
application activities (sediment sampling). During-application monitoring activities and a summary of
monitoring results obtained are presented in Sections 2.2.1 through 2.2.3.
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2.2.1 Water Column Monitoring
2.2.1.1 Monitoring Activities

Water column monitoring was conducted to assess potential water quality effects associated with the silt curtain
installation/removal and activated carbon application processes. Water column monitoring was conducted daily
at pre-determined locations (routine water column monitoring) and during specified days at targeted locations
(supplemental water column monitoring). Routine and supplemental water column monitoring activities are
described below.

2.2.1.1.1 Routine Water Column Monitoring

Routine water column monitoring was conducted from September 20 through October 16, 2006 during in-river
work activities to assess the potential effects of construction activities on water quality. Monitoring occurred
once daily approximately two hours after initiation of in-river work activities at five locations (Figure A-14)
including (from upstream to downstream):

WCT43 - fixed transect location approximately 500 feet upstream of the pilot study area;
ACPS-1 - fixed local location outside of silt curtain adjacent to pilot study area;

ACPS-2 - fixed local location outside of silt curtain downstream of pilot study area;
ACPS-3 — mobile local location within silt curtain adjacent to application activities; and
WCT46 — fixed transect location approximately 500 feet downstream of the pilot study area.

During silt curtain installation and removal (September 20-22, 2006 and October 14 and 16, 2006), water
column monitoring was only performed at WCT43 and WCT46. During activated carbon application activities
(September 23 through October 13, 2006), water column monitoring was performed at all locations.

At each transect location (WCT43 and WCT46), water column monitoring was conducted at three equidistant
points (north, center, and south) along the transect. At each of these points along the transect, grab samples
were collected at three depths (0.2, 0.5, and 0.8 times the total water column depth) for a total of nine grab
samples. These nine grab samples were then composited by transect for laboratory analysis. At each local
monitoring location (ACPS-1, ACPS-2, and ACPS-3), grab samples were collected from the three depths (0.2,
0.5, and 0.8 times the total water column depth) and then composited by local location for laboratory analysis.

Water quality parameters were also collected at the local locations and the center channel point along each
transect. Water temperature and specific conductivity were measured every 2 feet in depth to evaluate the
presence of stratification, which was defined based on an evaluation of prior Grasse River monitoring data as a
specific conductivity difference of at least 20 microSiemens per centimeter (uS/cm) or water temperature
difference of at least 3 °C observed between the 0.8 and the 0.2 times the total water depth. Measurements of
specific conductivity, water temperature, turbidity, DO, and pH were also collected at 0.2, 0.5, and 0.8 times the
total water depth. At the request of USEPA, turbidity measurements were also recorded at WCT46 at the north
point starting September 22, 2006 in order to evaluate if turbidity levels directly downstream from the ACPS
area were different from those observed at the center channel point.

Water column depths were recorded at all sampling locations using an acoustic depth finder. Samples were
collected using a Kemmerer stainless steel sampler, and water quality measurements were obtained using a YSI
water quality meter. All measurements and sampling information were recorded in the field on a Personal
Digital Assistant (PDA) which allowed for rapid electronic distribution of the field data.
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All samples were submitted to the ChemLab for PCB (Aroclor, unfiltered) and TSS analyses with results
requested on a 24-hour turn-around-time (TAT). QA/QC samples included one rinse blank (collected each
morning), and one blind duplicate and one MS/MSD per 20 samples. Blind duplicates were analyzed for PCB
(Aroclor) and TSS, while rinse blanks and MS/MSD samples were analyzed for PCB (Aroclor) only.

A total of 85 water samples, 20 rinse blanks, 5 blind duplicates, and 10 MS/MSD samples were collected and
analyzed during the 20 days of monitoring. Table A-11 provides a summary of the daily water column sampling
along with the associated construction activities. Details on the QA/QC analyses and results are presented in
Attachment A-1.

2.2.1.1.2 Supplemental Water Column Monitoring

Multiple supplemental water column monitoring events were conducted (in addition to the routine water column
monitoring) to evaluate water quality impacts resulting from a specific construction activity. Supplemental
water column monitoring included collection of turbidity measurements and water column samples as described
below.

Continuous Turbidity Measurements

Turbidity monitoring was conducted during the first day of activated carbon application in the Initial Testing
Area (i.e., mixer tiller application cells on September 25, 2006). Prior to application, baseline readings were
collected at the upstream boundary of the Initial Testing Area near the north shore to obtain data for comparison
with during-application levels. Continuous turbidity readings were then collected once the tiller was lowered
through the water column, during mixing activities and settling, and as the tiller was lifted back to the water
surface. Turbidity readings were collected immediately upstream (approximately 20 feet) of the first tiller
application cell (cell MIX TU1-N1; Figure A-15) at 0.8 times the total water column depth.

Similarly, continuous turbidity readings were collected at 0.8 times the total water column depth during
operations in the next two tiller application cells (cells MIX TU1-N2 and MIX TU1-N3; Figure A-15).
Turbidity measurements were collected between the tiller and the equipment barge (approximately 3 to 5 feet
downstream of the tiller) during work in cell MIX TU1-N2 and just downstream of the equipment barge during
work in cell MIX TU1-N3.

Additional turbidity monitoring was also conducted during the first tine sled pull in the Initial Testing Area on
September 26, 2006. Continuous turbidity readings were collected downstream of the equipment barge at 0.8
times the total water column depth during tine sled positioning and pull.

The final continuous turbidity monitoring event was conducted on September 29, 2006 during tiller applications
where the sediment surface was accurately measured in the field through manual survey techniques (as
described in Section 3 of the main body of this ACPS Construction Documentation Report). Readings were
collected approximately 10 feet downstream of the tiller (between the tiller setup and equipment barge) at 0.8
times the total water column depth.

Water Column Sampling

Additional water column samples (beyond the routine monitoring) were collected during two events. On
October 9, 2006, additional samples were collected at the routine monitoring locations (i.e., WCT43, ACPS-1,
ACPS-2, ACPS-3, and WCT46) for particulate organic carbon (POC) analysis. Samples were submitted to
NEA for analysis.
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Samples were also collected immediately upstream and downstream of the tiller during activated carbon
application/mixing and after the tiller was lifted from the sediment bed (i.e., total of four samples) on October
10, 2006. These samples were collected during application within cell MAU1-N7 (Figure A-15). One
additional sample was collected from within the vent located on the top of the tiller housing during activated
carbon application/mixing in cell MAU1-N8 (Figure A-15). All samples were submitted to the ChemLab for
TSS analysis and to NEA for POC analysis.

2.2.1.2 Summary of Results

Water column TSS and turbidity levels measured during the ACPS are presented in Table A-12; daily Water
Column Data Summary forms are included in Attachment A-4. Temporal profiles of TSS and turbidity levels
measured upstream (WCT43) and downstream (WCT46) of the ACPS area are presented in Figure A-16, while
those measured at the local monitoring stations are presented in Figure A-17. Average TSS and turbidity levels
by application type are presented in Figure A-18. PCB concentrations are not presented in these figures since
they remained below the detection limit (0.065 ppb) at all locations throughout the entire study. Results of the
continuous turbidity monitoring are presented in Table A-13, while the supplemental water column POC and
TSS results are presented in Table A-14.

Overall, turbidity and TSS levels remained low throughout ACPS construction operations. Water quality
monitoring performed immediately adjacent to the ACPS area indicated that small but measurable turbidity
increases (typically less than 1 nephelometric turbidity unit [NTU]) occurred during application and/or mixing
using the tine sled or tiller equipment (Figure A-17). However, levels measured downstream of the ACPS were
only slightly higher than those measured upstream, indicating these releases did not have a significant effect on
downstream water quality. No measurable changes in water column PCBs were observed adjacent to or
downstream of the ACPS area throughout the study. The water column monitoring data indicate the
construction activities did not have a significant impact on water quality in the river, and suggest that the use of
silt curtains to contain suspended solids and/or activated carbon is not necessary for the application of activated
carbon using the tine sled or tiller equipment.

A more detailed discussion of the water column data collected during activated carbon application in each of the
test areas is provided below.

2.2.1.2.1 Initial Testing Area

TSS levels remained relatively low at all locations throughout activated carbon application in the Initial Testing
Area. At the upstream monitoring location, TSS levels were non-detect on four of the six days of activated
carbon application; detectable TSS measurements of 1.6 mg/L and 2.0 mg/L were recorded on September 27
and 29, 2006, respectively (Figure A-16). Overall, TSS levels upstream of the silt curtains averaged about 1.1
mg/L. TSS levels measured inside of, adjacent to and downstream of the silt curtains were consistently higher
throughout activated carbon application (Figures A-17 and A-18). The highest levels were, in most instances,
observed during the first two days of application (i.e., September 25 and 26). The elevated solids levels on these
days were likely attributable to an error in the vertical positioning of the tiller relative to the sediment surface,
which likely resulted in the tiller mixing deeper than originally intended (see Section 3.3.3 for details). Upon
recognition of this condition, adjustments to the positioning of the tiller were made and activated carbon
application resumed. The correction to the vertical location of the tiller contributed to the lower TSS levels that
were observed at the local and downstream locations after the first two days of operation (Figures A-16 and A-
17). Dilution of suspended solids from the increased river flows (from about 300 cubic feet per second [cfs] on
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September 26 to 1,300 cfs on September 30) is another likely contribution to the observed decline in TSS levels
over this period. This is based on the fact that monitoring data collected from the river over the past several
years has shown that TSS levels remain relatively low, even under high flow conditions (Alcoa, April 2001).
Overall, TSS levels measured inside of, adjacent to, and downstream of the silt curtains averaged between 2.3 to
2.8 mg/L (Figure A-18). The consistent trend of increasing TSS levels from the upstream to downstream
locations indicates that, although minor, some release of activated carbon and/or surface sediment may have
occurred during application.

Turbidity levels also remained relatively low during activated carbon application. The continuous turbidity
monitoring activities in the Initial Test Area indicated little to no impact to the water column due to activated
carbon application and/or mixing. Turbidity monitoring results during activated carbon application in the mixed
tiller cells within the Initial Testing Area averaged 3.5 NTU (baseline reading averaged 3.3 NTU), and turbidity
monitoring conducted during application with the tine sled averaged 3.7 NTU. During the routine monitoring
activities, turbidity levels measured from September 25-28, 2006 were relatively constant (ranging from about
2.510 3.5 NTU) and declined to 0.3 to 0.5 NTU after September 29, 2006 (Figures A-16 and A-17). Similar to
the TSS measurements, turbidity levels at the local monitoring stations exhibited a slight decline immediately
after the vertical positioning of the tiller was corrected. The decline in turbidity after September 29, 2006 is
likely the result of dilution associated with the increased flows experienced during this period. On average,
turbidity levels measured inside of, adjacent to and downstream of the silt curtains were similar, ranging from
2.3t0 2.6 NTU (Figure A-18). These average levels were slightly higher than those measured at the upstream
monitoring location (2.0 NTU). The turbidity action level of 25 NTU was not exceeded during activated carbon
application in the Initial Testing Area.

PCB levels at the upstream, local and downstream locations remained below the detection limit (0.065
micrograms per liter [pug/L]) throughout activated carbon application in the Initial Testing Area.

2.2.1.2.2 Mixed Tiller Treatment Area

TSS levels remained relatively low at all locations throughout activated carbon application and mixing in the
Mixed Tiller Treatment Area (Figures A-16 and A-17). TSS levels measured at the upstream monitoring
location averaged 1.3 mg/L (range of non-detect to 3.2 mg/L). TSS levels at the local monitoring stations were
generally higher and exhibited a continual increase during activated carbon application and mixing, increasing
from non-detect to 2.0 mg/L on October 3, 2006 to about 2.8 to 4.4 mg/L on October 9, 2006. Overall, TSS
levels at these locations averaged between 2.1 mg/L and 2.3 mg/L during this period (Figure A-18). TSS levels
at the downstream monitoring location were slightly lower than those measured at the local stations, but slightly
elevated relative to upstream (average of 1.9 mg/L, range of non-detect to 2.4 mg/L).

The trend of increasing TSS levels at these locations indicates that, although minor, some release of solids may
have occurred during application. As described in Section 2.2.1.1.2, additional water column monitoring was
conducted on October 9 and 10, 2006 to evaluate whether the apparent increase in TSS levels at these locations
were the result of activated carbon loss to the water column during application or increased sediment
resuspension (see Table A-14). On October 9, in addition to the routine TSS and turbidity monitoring, POC
measurements were obtained from the upstream, local and downstream monitoring locations. The POC levels
measured inside of and adjacent to the silt curtains were slightly higher than those measured at the upstream
location (0.29 to 0.40 mg/L vs. 0.28 mg/L upstream). The POC concentration measured at the downstream
location was 0.22 mg/L. On October 10, additional water samples were collected at four locations immediately
upstream and downstream of the tiller unit, and from the vent of the tiller unit. The TSS levels measured at
these locations were similar to or slightly higher than those measured at the routine local monitoring stations on
the same day (range of 2.0 to 3.6 mg/L vs. 2.0 to 2.5 mg/L at the local stations). POC levels exhibited no
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consistent spatial pattern, and ranged from 0.38 to 0.54 mg/L. The POC measurements collected on both
October 9 and 10, 2006 were comparable to those measured in this reach of the river during prior years (0.23 to
0.59 mg/L at WCO011; considering the month of October only; 1996-1999). This information, coupled with the
additional TSS data, suggest that relatively little loss of activated carbon to the water column occurred during
application in the Mixed Tiller Treatment Area.

Turbidity levels followed a similar pattern with comparable averages at the upstream and downstream transects
(0.9 and 1.0 NTU, respectively), and slightly higher levels at the local monitoring stations (1.1 and 1.3 NTU
inside the curtain; 1.3 NTU outside the curtain). The turbidity action level of 25 NTUs was not exceeded during
activated carbon application in the Mixed Tiller Treatment Area.

PCB levels at the upstream, local and downstream locations remained below the detection limit (0.065 pg/L)
throughout activated carbon application in the Mixed Tiller Treatment Area.

2.2.1.2.3 Tine Sled Mixed Treatment Area

Only one water column sampling event was conducted during activated carbon application in the Tine Sled
Mixed Treatment Area (October 13, 2006). TSS levels measured inside and immediately downstream of the silt
curtain were 4.0 mg/L and 5.2 mg/L, respectively. These levels were higher than those measured at all other
monitoring locations (1.6 mg/L at the upstream station, 1.6 mg/L at the most upstream local monitoring station,
and non-detect downstream). Turbidity levels were higher than levels during tiller application and similar to
those observed during activated carbon application in the Initial Testing Area. Turbidity levels were 2.0 NTU at
both the upstream and downstream locations, 1.8 and 2.3 NTU just outside the silt curtain, and 2.2 NTU inside
the curtain (Figures A-16 through A-18). The turbidity action level of 25 NTUs was not exceeded during
activated carbon application in the Tine Sled Mixed Treatment Area.

PCB levels at the upstream, local and downstream locations remained below the detection limit (0.065 pg/L)
throughout activated carbon application in the Tine Sled Mixed Treatment Area.

2.2.1.2.4 Unmixed Tiller Treatment Area

Only one water column sampling event was conducted during activated carbon application in the Unmixed
Tiller Treatment Area (October 11, 2006). TSS levels were below the detection limit at the upstream
monitoring location, as well as the most upstream local monitoring station (i.e., ACPS-1). The highest TSS
levels of 2.0 mg/L were measured inside the silt curtain, while the levels measured immediately outside the
curtain (at ACPS-2) and at the downstream location were slightly lower (1.6 mg/L) (Figures A-16 through A-
18). Turbidity levels followed a similar pattern; levels at the upstream location and the most upstream local
monitoring station were 1.3 NTU, while those measured inside of and downstream of the silt curtains were only
slightly higher (1.5 NTU). The turbidity action level of 25 NTUs was not exceeded during activated carbon
application in the Unmixed Tiller Treatment Area.

PCB levels at the upstream, local and downstream locations remained below the detection limit (0.065 pg/L)
throughout activated carbon application in the Unmixed Tiller Treatment Area.
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2.2.2 Noise Monitoring
2.2.2.1 Monitoring Activities

Noise levels were monitored during construction activities to assess noise associated with heavy equipment
usage and evaluate any potential impacts to the surrounding community. Noise was monitored at three locations
including: approximately 500 feet upstream of the pilot study area; adjacent to the pilot study area on the south
side of the river; and approximately 1,500 feet downstream of the pilot study area (Locations A through C;
Figure A-14). Locations were selected at the northern and southern shorelines adjacent to the closest residence.

Noise monitoring was initially conducted on September 20, 2006 to obtain data on baseline conditions prior to
construction activities. Monitoring was then performed daily at the three locations from September 25 to 29,
2006 (during activated carbon placement in the Initial Testing Area). Noise monitoring was also conducted on
October 2, 2006 immediately adjacent to the equipment barge to evaluate noise levels in the vicinity of site
workers. After an assessment of the data from the Initial Testing Area, monitoring activities were reduced to
once per week during construction in the Mixed Tiller, Tine Sled Mixed, and Unmixed Tiller Treatment Areas.

Monitoring was conducted using a Q-300 Noise Dosimeter. During each monitoring event, specifics of the
measurement location, time of measurement, and meteorological conditions were recorded in the field book.

2.2.2.2 Summary of Results

Noise levels recorded during construction activities were comparable to those measured during baseline
monitoring. Since the completion of construction activities, it has been determined that the numeric values
obtained during construction were not valid due to a potentially incorrect setting on the meter; values can only
be considered in relation to each other. Based on field observations, the noisiest activity associated with the
ACPS work was the motor noise of the work boats. Based on previous experience, and considering the
proximity of the shoreline receptors to the work area, it is not anticipated that the decibel level associated with
the ACPS work posed concern.

2.2.3 Sediment Sampling
2.2.3.1 Monitoring Activities

Sediment samples were collected throughout the ACPS area to verify application of the activated carbon within
the targeted placement areas and depth, as well as quantify the amount of activated carbon placed. As described
in the Work Plan (Alcoa, August 2006), initial verification in the field was intended to be achieved through
visual inspection of the sediment cores collected immediately after activated carbon application. Laboratory
analysis for TOC (via the Lloyd Kahn method) was also planned to confirm the visual observation and to
guantify the activated carbon applied to the sediments. Subsequent to the submission of the Work Plan, the
procedures for two semi-quantitative visual field verification methods were developed: 1) sediment washing,
which relied on the rinsing of the sample to remove fine-grained sediments that might otherwise conceal the
presence of the applied activated carbon, followed by a visual (semi-quantitative) comparison of the activated
carbon content with standards for different activated carbon doses; and 2) sediment sieving, which involved
particle size separation to remove fine-grained particles, followed by a visual (semi-quantitative) comparison to
laboratory-prepared standards. In addition, subsequent to the Work Plan, laboratory analysis methods for initial
activated carbon screening (BC-T) and confirmatory black carbon measurements (BC-C) were proposed to
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guantify the increase in activated carbon over baseline levels with greater confidence. The methodologies used
for sediment core collection, processing, and analysis are described in Section 2.2.3.1.1, and the sampling
locations and rationale for collection are presented in Section 2.2.3.1.2.

2.2.3.1.1 Sediment Sampling Methodology

During-application sediment sampling was conducted using manual core collection techniques consistent with
the methodology utilized for baseline sediment sampling (see Section 2.1.5). Cores were advanced into the
sediment to refusal or to a depth necessary to achieve adequate recovery, depending on core
processing/analytical requirements for each individual core. The retrieved core was then split open along the
length of the core tube with visual descriptions recorded (consistent with Section 2.1.5), and segmented O to 3
inches, 3 to 6 inches, and for select cores, 6 to 12 inches and beyond depending on sampling requirements.
Segments were then prepared for visual observation and/or submittal for laboratory analysis as described below.

Visual Observation

Cores were primarily collected for visual observation during the beginning stages of the project (i.e., during
application in the Initial Testing Area) in an attempt to provide real-time feedback regarding the
presence/absence of activated carbon immediately after placement. Samples that were targeted solely for visual
observation were thoroughly homogenized in a disposable container. Following homogenization, two methods
(washing and sieving) were utilized to prepare the sample for visual observation against laboratory-prepared
standard samples containing known percentages of carbon (0, 2.5, and 5 percent carbon by dry weight). Both
methods were attempted in the field in an effort to optimize the semi-quantitative visual field verification
methods process based on field conditions encountered. The steps for each method are provided below.

Washing:
1. Place about 20 ml of sediment into a 500 ml plastic beaker (or equivalent);
2. Add approximately 300 ml of river water;
3. Stir well to create slurry;
4. Allow slurry to settle for about 10 seconds;
5. Decant the supernatant water containing clays and fine silt;
6. Repeat procedure up to 5 times as necessary to remove most of the clay and fine silt (the coarse silt

and sand should be visible as a distinct layer that settles readily);
Transfer the settled material after washing into a labeled glass vial; and
8. Rinse the plastic beaker thoroughly with river water prior to preparing next sample.

~

Sieving:
1. Place 20 ml of sediment into a 250 micron sieve;
2. Perform wet sieving with river water to remove clays and fines;
3. Transfer coarse particles retained in the sieve to a plastic beaker using a stream of water from a
squirt bottle or beaker;
4. Pour the coarse particles from the plastic beaker to a glass vial for observation; and
5. The presence of activated carbon can be best visualized from the bottom of the vial.

The “washed” or “sieved” samples were then reviewed to evaluate the presence/absence of activated carbon.
These prepared samples were also subjectively compared against a set of laboratory prepared calibration
standards (prepared by UMBC) to attempt to semi-quantitatively estimate the percentage of activated carbon in
the sample. As discussed in Section 3.3 of the main body of this ACPS Construction Documentation Report, the
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results of the initial visual observations were inconclusive and therefore the visual verification methods were
abandoned in the Initial Testing Area.

Laboratory Analysis

Cores were collected for laboratory analysis throughout the duration of the ACPS to provide quantitative data on
the amount of activated carbon placed in the treatment areas during and immediately following application
activities. Cores were primarily collected from a single location at each targeted sampling location; however,
some locations within the Mixed Tiller, Tine Sled Mixed, and Unmixed Tiller Treatment Areas were sampled by
collecting multiple cores from within a localized area and compositing sampling intervals to generate one
sample per interval (referred to as a 5-point composite sampling locations as further described in Section
2.2.3.1.2).

Samples obtained from the cores were submitted to NEA for TOC, percent moisture, and bulk density analyses,
as well as black carbon (BC-T) screening analysis (for the majority of samples). In addition, aliquots of each
sample were collected where sample volume permitted and archived for future testing (see Section 2.2.3.2.1).
Results of analytical tests were provided on an accelerated turn-around-time (TAT; i.e., 24 hours or less) so that
the information could be used for near real-time decision making in the field. To achieve this accelerated TAT,
samples were collected from the pilot study area, processed, and transferred to a courier at 4 pm each day. The
courier then delivered the samples to NEA by 9 pm that same evening. NEA then analyzed the samples
providing TOC, percent moisture, and bulk density results via email by 8 am the next morning. Black carbon
(BC-T) screening analyses were conducted concurrently and results were received by 5 pm the day after
sampling. Towards the end of the pilot study, the TAT was reduced to standard (10 business days) as the data
were no longer needed real-time to make construction decisions.

Overall, 252 locations were sampled, resulting in a total of 342 samples (see Table A-1) for laboratory analysis
during application activities. In addition, 24 blind duplicates (including 1 blind duplicate per every 20 sediment
samples) were collected for QA/QC. Additional information on the number of cores and samples collected from
each treatment area are provided in Section 2.2.3.1.2. Details on the QA/QC analyses and results are presented
in Attachment A-1.

Subsequent to completion of the 2006 field implementation activities, 114 selected sediment samples collected
and archived from the Mixed Tiller, Tine Sled and Unmixed Tiller Treatment Areas were analyzed at UMBC
using the refined black carbon-chemical preoxidation (BC-C) method (see Attachment A-3). These samples
included all of the 5-point composite samples as well as select samples from the single point core locations that
provided even spatial distribution within the treatment areas. This analytical technique was not fully developed
until after construction activities in the river were completed and, thus, these data were not used to make
construction-related decisions in the field. The black carbon (BC-C) results are discussed in more detail in the
sections below.

2.2.3.1.2 Sediment Sampling Objectives and Locations

Sediment cores were collected on a daily basis as soon as was safely possible following activated carbon
application in the individual application cells or lanes. The actual time period between carbon application and
sediment sampling varied during the study. Specifically, initial sampling in the Mixed Tiller Treatment Area
was typically conducted one to two working days after carbon application in a particular cell (with some
sampling occurring on the same day as carbon application); however, as the sampling program evolved, re-
sampling of the tiller cells in this area was conducted up to approximately one week after carbon application. In
the Unmixed Tiller Treatment Area, sediment sampling was performed one to three working days after
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completion of carbon application, and Tine Sled Mixed Treatment Area sampling activities were completed two
to three working days after carbon application.

In general, the targeted post-application sampling locations included those locations sampled during the baseline
monitoring event (Section 2.1.5). However, additional sediment sampling locations were added in the treatment
areas following the start of activated carbon application to obtain additional data. Therefore, baseline sediment
samples were not a